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1.0 GENERAL INFORMATION

This site specific Health and Safety Plan (HASP) has been prepared in conformance with
requirements of the Occupational Safety and Health Administration (OSHA) Title 29 Code
of Federal Regulations (CFR) Part 1910.120 - Hazardous Waste Operations and Emergency
Response, OSHA 29 CFR 1910.1200 - Hazard Communication, Department of Energy
(DOE) regulations, and EG&G Standard Operating Procedures (SOPs). In addition, this
plan complies with the requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), and the Resource Conservation and Recovery
Act (RCRA). This HASP represents the minimum health, safety, and emergency response
activities required for the Phase I RCRA Facility Investigation (RFI)/Remedial
Investigation (RI) for Operable Unit Number 4 (OU4) at the EG&G Rocky Flats Plant
(RFP) in Golden, Colorado. The OU4 site is on the U.S. Environmental Protection
Agency’s (EPA) Superfund National Priorities List. Compliance with this HASP is required
of all personnel working at or visiting the RFI/RI site, including all employees and
subcontractors of EG&G.

The purpose of the RFI/RI is to characterize soil contamination around the Solar Ponds

and under the pond liners and determine risk of the contamination. In addition, this project
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will attempt to delineate the original pond area location. Lastly, the RFI/RI will try to
determine where underground objects, powerlines, and pipelines are located in the Solar

Pond area.

The purpose of this HASP is to detail the health, safety, accident, and fire protection
standards and procedures to be used during the course of the RFI/RI; outline standard
operating procedures to ensure the health and safety of all personnel performing activities
connected to the project; outline emergency and contingency plans for protection of
personnel and for any contingencies which might also affect the surrounding populace and
environment; and designate the responsibilities and authorities for implementing this HASP,

as well as reporting procedures.

All employees who work on this project must be familiar with the information, instructions,
and emergency response actions contained in this HASP. All employees directly involved
in RFI/RI field activities must read this HASP and sign a statement included in
Appendix A, prior to participating in any field activity, indicating they have read and
understand this HASP. Any modifications to this HASP will be presented to project
personnel involved in field activities during safety briefings. The safety briefings will be

documented and the modifications incorporated into this HASP.

The HASP shall be available for inspection and review by all personnel participating in the
RFI/RI field activities; authorized EG&G personnel; representatives for DOE, EPA,
OSHA, and the State of Colorado; and other authorized visitors. A copy of the HASP shall

be readily available during field activities.
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All field team members will be qualified by the Project Manager (PM) and Project Health

and Safety Manager (PHSM) prior to participating in RFI/RI field activities at RFP to

verify that required training and medical surveillance has been completed.

1.1 REFERENCES, REGULATIONS, AND GUIDELINES

This HASP and all RFI/RI field activities conducted throughout OU4 and the Solar

Evaporation Ponds area will be in compliance with the requirements of the most current

edition of the following documents:

U.S. Department of Energy Regulations;

U.S. Department of Labor, OSHA Standards
29 CFR Part 1910, specifically 29 CFR 1910.120 and 29 CFR 1010.1200;

U.S. Environmental Protection Agency, Standard Operating Safety Guidelines
July 1988;

National Institute of Occupational Safety and Health (NIOSH)/OSHA /U.S. Coast
Guard (USCG)/EPA, Occupational Safety and Health Guidance Manual for

Hazardous Waste Site Activities
October 1985;

EG&G Health and Safety Practices Manual;
EG&G Standard Operating Procedures; and

Field Sampling and Geophysical Investigation of the Existing Solar Ponds Area.

1.2 SCOPE OF SERVICES

The scope of services to be covered by this HASP for the RFI/RI field sampling project at

RFP are briefly summarized below.

OU-wide radiological survey and surficial soil sampling;
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OU-wide vadose zone monitoring;
Field sampling and geophysical investigation in the vicinity of the Original pond;
- Field sampling and geophysical investigation of the existing Solar Ponds area; and

Field sampling and investigation of the Interceptor Trench system and site
remainder.

1.3 FIELD CHANGES

A Field Change form is included in Appendix B. Any employee or subcontractor working
on the OU4 RFI/RI can initiate a change in the HASP by filling out the Field Change
Form and submitting it to the Project Health and Safety Manager (PHSM). This form must
then be signed by the PHSM, Program Manager (PrM), and Project Manager (PM). Before
the field change becomes final, signatures must also be obtained from the EG&G Health
and Safety Liaison Officer and the EG&G Project Manager.

Once the change is approved,‘ the Field Change Form must be incorporated into the HASP

in the appropriate section.

1.4 HASP CONTENTS AND ORGANIZATION
The HASP includes the following information:

Staff organization and responsibilities - Section 2.0;
- Site description and contamination characterization - Sections 5.0, 6.0, and 7.0,

« Hazard Assessment, Levels of Protection, and Action Levels - Sections 6.0, 7.0, and
10.0;

Accident Prevention - Section 13.0;
Heat and cold stress monitoring - Sections 6.0 and 16.0;
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- Site control measures - Section 14.0;

- Personal hygiene and decontamination - Section 11.0;

- Personal and environmental monitoring - Section 8.0;

«  Medical surveillance - Section 16.0;

+  General and site-specific training - Section 9.0;

- First aid and emergency equipment - Section 17.0;

- Emergency response and contingency plan - Section 17.0;
- Standard operating procedures - Section 18.0; and

«  Logs, reports, and record keeping - Section 20.0.
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2.0 PROJECT ORGANIZATION

2.1 PERSONNEL RESOURCES

The project team is comprised of a senior technical program and project manager, senior

advisors, project support personnel, and project technical support personnel. A summary
of technical qualifications of contractor personnel, roles and responsiblities, company and

contact telephone, and pagers and FAX numbers for each individual should be provided.

A senior advisory team will be established for the project and responsible for the technical
quality of the entire project. This team is comprised of senior level individuals with
extensive experience in the technical areas that will be required for the project. Advisory
team members will provide technical expertise during the implementation of the field tasks
and overall project assignments as well as review all work products produced during the

entire project.

Project support personnel will be responsible for all administrative issues, overall Quality
Assurance /Quality Control (QA/QC), and health and safety. Administrative personnel will
be responsible for budget and schedule tracking, contractual budget reports, data

management and Geographic Information System (GIS) input.
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Project technical support personnel should include a project engineer, hydrogeologist,
geochemist, certified industrial hygienist, or health physicist and toxicologist. Each
individual will have direct responsibility for their respective technical areas throughout the
entire project. Additional technical resources should include the field team leader, and

project health and safety officers as needed to fulfill project requirements.

An appropriate number of subcontractors should be included in the project team, as
necessary, to provide additional technical expertise. A recommended listing of the
subcontractors, their addresses and phone numbers, the name of the contact person, and a
description of the responsibilities of each subcontractor should be presented in a table

format within this chapter.

Table 2.1 provides a list of key EG&G personnel, their title, telephone number, and pager

number.

2.2 PROGRAM MANAGER

The Program Manager (PrM) is primarily responsible for overall technical performance and

the administrative management of all tasks that will be conducted during the performance
of the OU4 Phase I RCRA Facility Investigation/Remedial Investigation (RFI/RI). The

PrM has the complete authority for commitment of resources for any task.

The PrM also has overall responsibility for safety during the site activities. Her

responsibilities include:

- Coordinating preparation of an effective, approved site health and safety plan for
the project;
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TABLE 2.1

EG&G MANAGEMENT AND PERSONNEL FOR THE OU4 RFI/RI

Name Title Telephone Pager Number
Number
Randy Ogg Project Manager 966-8608 5472
Marla Broussard Operations Manager 966-8517 4010
Keith Anderson Radiological Engineering 966-5151 3296
Representative
Lisa LeLievre Health and Safety Liaison Officer 966-7691 5390
Brian Fielding Site Health and Safety 966-5471 3063
Coordinator/Industrial Hygiene
Representative
Jim Fitzimons Permitting and Compliance 966-6264 1497
. Representative
Dr. Furman Occupational Health Director 966-2985 2356
Keith Miller Fire Protection Representative 966-6042 0024
Steve Balint Operational Meteorologist 966-2453 -
Pat Stephens Health and Safety Area 966-4813 3307
Management Representative
Doug Perryman Industrial Safety Representative 966-5827 1655
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 Characterizing the potential specific chemical and physical hazards which may be
encountered in the conduct of the RFP in conjunction with the SSHO and the
PHSM;

« Determining the levels of potential employee exposure to hazardous materials;

« Assuring that adequate and appropriate health and safety training and equipment
are available for project personnel,

« Arranging for medical examinations for specified project personnel, if necessary;
and

« Designating a PHSM.

2.3 DEPUTY PROGRAM MANAGER

The deputy program manager will report directly to the PrM and be responsible for the day-
to-day conduct of the project. The deputy program manager will also be responsible for
coordinating the specified portions of the project and can perform PrM duties in her

absence. These two individuals are the primary contacts for the project team along with an
EG&G OU4 Project Manager.

2.4 PROJECT MANAGERS

Due to the size and complexity of the implementation of the RFI/RI, it may be necessary
to assign two overall project managers and three deputy project managers. A registered
professional geologist should be responsible for the implementation of the RFI/RI field
program, preparation of technical memoranda related to project activities, and preparation
of the report. Additional technical support will be provided as needed to assist with the
implementation of the field program. A certified industrial hygienist (CIH) will be
responsible for the overall completion of the health and safety aspects of the project. A

deputy project manager may be added to the team as necessary to support day-to-day field
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activities. The CIH and the deputy project manager will be assisted by technical support
staff.

2.5 FIELD TEAM LEADER

The field team leader and project hydrogeologist will be responsible for the following:

Conduct of day-to-day activities during the RFI/RI implementation;
«  Conduct plan of the Day (POD) meetings;
- Interaction with other subcontractors working in the area;
Arranging for escorts for uncleared personnel;
Determination of borehole placement;
Resolution of other logistical problems;

- Temporary suspension of field activities, if health and safety of personnel are
endangered, pending an evaluation by the PHSM and/or the SSHO; and

« Temporary suspension of an individual from field activities for infraction of this
HASP, pending an evaluation by the PrM, the PHSM, the SSHO, and the
employee’s supervisor.

2.6 PROJECT HEALTH AND SAFETY MANAGER

An RFI/RI PHSM will be assigned prior to the initiation of field activities. The PHSM has
overall responsibility for development and implementation of this HASP and conformance
with applicable health and safety regulations. The PHSM will be the primary contact for
matters relating to health and safety. The PHSM will be consulted when any changes to this
HASP or modifications of any procedures are required or requested; or when any new
activities not delineated in this HASP are proposed. The PHSM will be responsible for the

development of any new health and safety protocols and procedures necessary for new field
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operations and will also be responsible for the resolution of any outstanding health and
safety issues which arise during the conduct of site work. When required, the PHSM will
revise this HASP or prepare amendments for new operations. The PHSM or his designate
will approve the health and safety qualifications of the contractor and subcontractor
employees to fill designated health and safety roles during field activities. Authorization for
personnel to perform work onsite relative to employee training and medical surveillance
policies must be cleared ahead of time with the PHSM. The PHSM will maintain a task

record which incudes all information relative to site accidents, injuries, or incidents.

2.7 SITE SAFETY AND HEALTH OFFICER
An SSHO for all RFI/RI activities will be assigned prior to the initiation of field activities.
This person will be responsible for the proper implementation of this HASP during RFI/RI

activities. The responsibilities of the SSHO or a designated representative include:

- Overseeing all activities to ensure compliance with this HASP;
- Coordinating activities with EG&G personnel present on the site;

+ Conducting daily safety briefings as needed for all contractor and subcontractor
personnel performing construction activities;

Verifying that communication systems are in place;

- Managing health and safety equipment (e.g., respirators, instruments, boots, gloves,
suits, etc.), used during field activities;

Supervising and overseeing the activities of the Environmental Health and Safety
Specialist (EHSS);

+  Processing Radiation Work Permits and Radiological Deficiency Reports (copies
of these forms are located in Appendix M);

+ Establishing work/rest regimen;
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« Arranging for emergency response prov151ons in conjunction with local authorities
(e.g., hospital, fire, police);

«  Monitoring and inspecting health and safety conditions during RFI/RI activities and
deciding when more stringent personal protection equipment is required;

+ Maintaining a daily safety log to record weather conditions, personnel involved in
field activities, safety problems, and any other pertinent health and safety
information;

« Overseeing the setup, inspection, and execution of equipment and personnel
decontamination;

« Providing EG&G personnel with information regarding the planned field activities
as needed;

+ Notifying EG&G representatives of emergencies related to the RFI/RI activities;
+  Reporting health and safety violations or problems to the PHSM; and

+  Controlling visitor access to the potentially hazardous areas of the site.

EG&G and the SSHO have the authority to stop field activities if conditions are deemed
unsafe (e.g., weather conditions). The go ahead to proceed with field activities following
such an action will be determined by EG&G and the SSHO. The SSHO will also have the
authority to temporarily remove any contractor or subcontractor employee from field
activities if that individual is not complying with this HASP. When an incident occurs which
could have resulted in an accident, injury, or loss or damage to property, the SSHO will

contact the PHSM for the required documentation and reporting procedures.

The SSHO will have completed the minimum training requirements presented in
Section 9.0. In addition, the SSHO or designate will hold current CPR and First Aid
certification. The SSHO will have a working knowledge of federal and state regulations, as

well as a positive and conscientious attitude toward health and safety.

022/722446/R9-13-7.WPF



EG&G ROCKY FLATS PLANT Manual No.: RFP/ERM-94-00037

FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0
FOR OPERABLE UNIT 4, SOLAR Page: 8of9°
EVAPORATION PONDS Effective Date: mEnot oy g,

ROCKY FLATS PLANT Organization: YT ERM

2.8 ENVIRONMENTAL HEALTH AND SAFETY SPECIALIST

The Environmental Health and Safety Specialist (EHSS) must be approved by the EG&G
Industrial Hygiene and Radiological Engineering departments. This individual will be
responsible for performing contaminant and noise monitoring during RFI/RI activities. The

responsibilities of the EHSS will include:
Performing all radiological monitoring duties in accordance with the Environmental
Management Radiological Guidelines (EMRGs);

Monitoring for respirable dust concentrations utilizing the MiniRam real time
aerosol monitor;

Monitoring for organic vapors with a PID;

Performing personal breathing zone monitoring for particulates, beryllium, and
radionuclides;

Performing radiological surveys during core logging procedures;

- Performing personal monitoring on individuals when leaving the site for lunch and
at the end of the day;

« Taking smears on equipment leaving the exclusion zone;

«  Periodically checking break rooms, shower rooms, and contractor trailers for
radionuclide contamination;

Taking periodic sound level measurements during noisy operations;

Calibrating and maintaining all monitoring equipment supplied by the contractor
according to the American National Standards Institute (ANSI) N. 323, and making
sure all equipment supplied by EG&G is calibrated and maintained by EG&G;
Reporting all health and safety problems observed to the SSHO;

Setting up a decontamination station in the Contaminated Reduction Zone;
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+ Assisting in the decontamination of employees and equipment; and

« Handling Radiation Work Permits and Radiological Deficiency Reports.
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3.0 GENERAL SITE LOCATION, DESCRIPTION, AND HISTORY

Rocky Flats Plant (RFP) is located in northern Jefferson County, Colorado, approximately
15 miles northwest of Denver. Other surrounding cities include Boulder, Westminster, and
Arvada, all of which are located less than 10 miles to the northwest, east, and southeast,
respectively. The plant consists of approximately 6550 acres of federal land in sections 1-4
and 9-15 of T2S, R70W, 6th Principal Meridian. In general, plant buildings are located
within a protected central area site of approximately 400 acres, and surrounded by a buffer
zone of approximately 6150 acres. RFP is bounded on the north by State Highway 128, on
the east by Jefferson County Highway 17, also known as Indiana Street, on the south by
agricultural and industrial properties and Highway 72, and on the west by State Highway 93.

3.1 REGIONAL AND PLANT SITE BACKGROUND INFORMATION
The following subsections, taken from the Final RFI/RI Work Plan (U.S. DOE 1992),

provide general information on RFP and the surrounding region, including RFP history,

regional land use and population data, and site conditions. Site-specific conditions and the

history of OU4 are addressed in Section 3.2 and Appendix C, respectively.

3.1.1 Facility Background and Plant Operations

RFP is a government-owned, contractor-operated facility, which is part of the nationwide
Nuclear Weapons Complex. The plant was operated for the U.S. Atomic Energy
Commission (AEC) from its inception in 1951 until the AEC was dissolved in January 1975.
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At that time, responsibility for the plant was assigned to the Energy Research and
Development Administration (ERDA), which was succeeded by the Department of Energy
(DOE) in 1977. Dow Chemical U.S.A., an operating unit of the Dow Chemical Company,
was the prime operating contractor of the facility from 1951 until June 30, 1975. Rockwell
International was the prime contractor responsible for operating the Rocky Flats Plant from
July 1, 1975, until December 31, 1989. EG&G Rocky Flats, Inc. became the prime
contractor at RFP on January 1, 1990.

In the past, operations at RFP consisted of fabrication of nuclear weapons components from
plutonium, uranium, and other nonradioactive metals (principally beryllium and stainless
steel). In addition, the plant reprocessed components after they were removed from
obsolete weapons, for recovery of plutonium. Other activities at RFP included research and
development in metallurgy, machining, nondestructive testing, coating, remote engineering,
chemistry, and physics. Both radioactive and nonradioactive wastes were generated in the
production processes. At the present time, the plant is not producing weapon components.
However, environmental radiation projects are ongoing at the plant. Current waste handling
practices involve onsite and offsite recycling of hazardous materials, onsite storage of
hazardous and radioactive mixed wastes, and offsite disposal of solid radioactive materials
at another DOE facility. However, RFP operating procedures historically included both
onsite storage and disposal of hazardous, radioactive, and radioactive mixed wastes.
Preliminary assessments under the Environmental Management (EM) Program identified
some of the past onsite storage and disposal locations as potential sources of environmental

contamination.

3.1.2 Previous Investigations

Various site-wide studies have been conducted at RFP to characterize environmental media

and to assess the extent of radiological and chemical contaminant releases to the
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environment. The investigations performed prior to 1986 were summarized by Rockwell

International (1986a) and include the following:

Detailed description of the regional geology (Malde, 1955; Spencer, 1961; Scott,
1960, 1963, 1970, 1972, and 1975; Van Horn, 1972 and 1976; Dames and Moore,
1981; and Robson et al., 1981a and 1981b);

Several drilling programs beginning in 1960 that resulted in construction of
approximately 60 monitoring wells by 1982;

An investigation of surface water and ground water flow systems by the U.S.
Geological Survey (Hurr, 1976);

Environmental, ecological, and public health studies that culminated in an
Environmental Impact Statement (U.S. DOE, 1980);

A summary report on ground water hydrology using data from 1960 to 1985 (Hydro-
Search, Inc, 1985);

A preliminary electromagnetic survey of the plant perimeter (Hydro-Search, Inc.,
1986);

A soil-gas survey of the plant perimeter and buffer zone (Tracer Research, Inc.,
1986); and

Routine environmental monitoring programs addressing air, surface water, ground
water, and soils (Rockwell International, 1975 through 1985, and 1986b).

In 1986, two major investigations were completed at the plant. The first was the DOE

Comprehensive Environmental Assessment and Response Program (CEARP) Phase I

Installation Assessment (U.S. DOE, 1986b), which included analyses and identification of

current operational activities, active and inactive waste sites, current and past waste

management practices, and potential environmental pathways through which contaminants

could be transported. CEARP was later succeeded by the Environmental Restoration (ER)

Program. A number of sites that could potentially have adverse impacts on the environment
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were identified. These sites were designated as solid waste management units (SWMUs)
by Rockwell International (1987a). In accordance with the Rocky Flats Interagency
Agreement (IAG), SWMUs are now designated as Individual Hazardous Substance Sites

(IHSSs), which were divided into three categories:

1. Hazardous substance sites that will continue to operate and need a RCRA
operating permit;

2. Hazardous substance sites that will be closed under RCRA interim status; and

3. Inactive substance sites that will be investigated and cleaned up under
Section 3004(u) of RCRA or CERCLA.

The second major investigation completed at the plant in 1986 involved a hydrogeologic and
hydrochemical characterization of the plant site. Plans for this study were presented by
Rockwell International (1986¢ and 1986d), and study results were reported by Rockwell
International (1986e). Investigation results identified areas considered to be significant

contributors to environmental contamination.

3.1.3  Physical Setting
RFP is located along the eastern edge of the southern Rocky Mountain region immediately

east of the Colorado Front Range. The plant site is located on a brodd, eastward-sloping
pediment that is capped by alluvial deposits of Quaternary age (Rocky Flats Alluvium). The
pediment surface has a fan-like form, with its apex and distal margins approximately two
miles east of RFP. The tops of alluvial-covered pediments are nearly flat but slope gently
eastward at 50 to 100 feet per mile (EG&G, 1991a). At RFP, the pediment surface is
dissected by a series of east-northeast trending stream-cut valleys. The valleys containing
Rock Creek, North and South Walnut Creeks, and Woman Creek lie 200 to 250 feet below
the level of the older pediment surface. These valleys are incised into the bedrock
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underlying alluvial deposits, but most bedrock is concealed beneath colluvial material
accumulated along the gentle valley slopes. The combined effects of stream-cut topographic
relief and the shallow dip of the bedrock units beneath RFP suggests a potentially shallow

depth to the Laramie formation in the valley bottoms.

3.2 SITE CHARACTERIZATION

The Solar Evaporation Ponds (Solar Ponds) are located in the central portion of the RFP
on the northeast side of the Protected Area (PA). The Solar Ponds Waste Management
Unit, which is considered equivalent to IHSS 101, consists of five surface impoundments;
Ponds 207-A, 207-B North, 207-B Center, 207-B South, and 207-C. IHSS 101 is located
within the OU4 boundary. The area under investigation in this Phase I work plan includes
the Solar Ponds and other areas and features which are considered pertinent to the
characterization of OU4. The major features include the Solar Ponds, the Original Pond,
the Interceptor Trench System (ITS) also known as the trench drain system, and areas in

the immediate vicinity of the Solar Ponds.

3.2.1  Regulatory History of OU4 Interim Response Actions
The Solar Ponds were first identified as a RCRA regulated unit in the summer of 1986.

Shortly thereafter, an interim status closure plan for the Solar Ponds was prepared in
accordance with a compliance agreement. A closure plan for the interim status closure of
the Solar Evaporation Ponds was required pursuant to Part 265 of the Colorado Hazardous
Waste Regulations (6 CCR) and 40 Code of Federal Regulations (CFR), Part 265. This

closure plan was revised in 1987 and again in 1988.
In late 1986, Phase I of a comprehensive program of site characterizations, remedial
investigations, feasibility studies and remedial/corrective actions began at RFP. These

investigations were initiated pursuant to the DOE CEARP and Compliance Agreement

022/722446/R9-13-7. WPF
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finalized by representatives of the DOE and the EPA on July 31, 1986. CEARP is now
known as the ER Program. (EG&G Rocky Flats, 1991d).

On June 28, 1989, DOE and the State of Colorado entered into the Agreement in Principle
(AIP). This document states that certain contaminated sites (e.g., the solar ponds) at RFP
require special and accelerated actions. The AIP specifies in part that DOE will expedite
cleanup of the Solar Ponds in order to stem the flow of harmful contaminants into the

ground water and soil.

On January 22, 1991, the DOE, EPA and the State of Colorado entered into a Federal
Facility Agreement and Consent Order, commonly known as IAG. The IAG establishes the
work and schedule for the RFI/RI and Corrective Measures Study/Feasibility Study
(CMS/FS) response process. OU4 is currently in the Phase I RFI/RI stage. Phase I

requires the characterization of sources and soils.

In accordance with the IAG and to fulfill the intent of the AIP, OU4 (the Solar Ponds) is
presently in an Interim Measure/Interim Remedial Action (IM/IRA) process. The current
IM/IRA is part of the enabling action taken to facilitate waste removal operations, cleanout
of the ponds, and eventually site closure. Changes to the operation of the Solar Ponds are
required to allow the dewatering of liquids and removal of sludges from the ponds. The
IM/IRA proposes an alternate means of storing water collected by the ITS, and a means
to treat these collected waters and excess liquids currently contained in the Solar Ponds.

A summary of Solar Pond area history is provided in Appendix C.

022/722446/R9-13-7.WPF
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4.0 PROCESS OPERATIONS

Several operations will be performed throughout the OU4 site. They include the following:

« Site-Wide Vadose Zone Monitoring;

Site-Wide Radiological Survey and Surficial Sampling Program;

- Field sampling and geophysical investigation in the vicinity of the Original pond;

- Field sampling and geophysical investigation of the existing Solar Ponds area; and

+  Field sampling and investigation of the Interceptor Trench System (ITS) and site

remainder.

These operations are detailed in the following sections.

4.1 SITE-WIDE RADIATION SURVEY

A radiation survey will be performed throughout the entire OU4 site using either a high-

purity germanium (HPGe) gamma-ray detector, if available, or Ludlum Model 12-1A

radiation monitor with air proportional tube (or equivalent). However, use of the Ludlum

Model 12-1A with the air proportional detector is not recommended. The characteristics

of the instrument, the soil, and the alpha contamination in the soil does not lend itself to

this type of survey. Problems associated with the use of this instrumentation include the fact

that it is temperature and humidity dependent and that it damages easily. In addition, a
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survey utilizing the Ludlum 12-1A would be difficult due to absorption of alpha particles in
the soil and minimum depth penetration of alpha contamination from subsurface emitters.
It is recommended that the site-wide radiation survey be done using the HPGe system. An
additional possibility may be to use the FIDLER as an alternative instrument. Either a
tripod-mounted or vehicle-mounted HPGe detector will be used, set up on either a 50 ft or
150 ft grid, respectively. If the HPGe system is not available, alpha and gamma/beta
radiation readings will be taken at nearly 350 locations throughout the Solar Ponds area.
Before radiation monitoring commences, survey points will be paced and/or taped off.
Readings will be taken at each node of established grids in the ITS area, and in the Solar
Ponds area. Additional survey points will be delineated in areas exhibiting a high count
level of more than 250 counts per minute (cpm) if the Ludlum 12-1A monitor is used, or
in elevated areas indicated by the HPGe. Once measurement locations have been selected,
they will be surveyed with standard land surveying techniques. Data will be measured
according to EG&G Standard Operating Procedure (SOP) Field Operations (FO) 16. Data
must be recorded on EG&G Form FO.16A provided in Appendix D.

4.2 SITE-WIDE SURFICIAL SOIL SAMPLING

The appropriate number of surficial soil samples will be collected throughout the entire
OU4 investigation site. Samples should be taken in areas where the Ludlum model 12-1A
detects greater than 250 counts per minute (cpm). However, as stated above, the Ludlum
12-1A is not a recommended instrument and either the HPGe or FIDLER should be
utilized. If a Ludlum 12-1A is used, the pull tape method must be incorporated into the
survey strategy. An appropriate number of samples will also be obtained in random areas
throughout the OU. As stipulated in SOP GT.8, two, 1 square meter (m?*) areas located one
meter apart will be established at each surficial soil location. Samples will be collected from
the surface to a depth of one fourth inch in an area two inches wide by two and three fourth

inches long using a Colorado Department of Health (CDH) sampler. Samples will then be
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composited in a large stainless steel bowl or pan and stirred with a stainless steel scoop or
spoon. Duplicate grab samples will also be collected in accordance with SOP GT.8 at ten
to twenty percent of the sample locations. All sample handling procedures will follow SOP
FO.13. Documentation of surficial soil samples will also follow SOP GT.8. Sample
equipment decontamination between individual sampling points will follow SOP FO.13,

General Equipment Decontamination.

4.3 VADOSE ZONE MONITORING

Vadose zone monitoring will be performed to characterize infiltration, vadose zone storage,
and downward transmission of infiltration in response to precipitation events. Vadose zone
monitoring will additionally correlate potential perched water horizons between the solar
evaporation pond area and downslope seeps. Lastly, this type of monitoring will evaluate
water recharge in the solar ponds. The vadose zone monitoring program is the subject of

a technical memorandum currently in development.

Surface infiltration rates will be measured with a double ring infiltrometer. Data will be
used to calculate a saturated hydraulic conductivity. A hydroprobe will be utilized to
identify saturated horizons indicative of perched water conditions. These perched water
horizons can be correlated between boreholes in an attempt to identify lateral migration
pathways. A tensiometer can also be installed in high moisture zones to measure soil matrix

potential.

4.4 ORIGINAL POND

Several activities including a document review, geophysical investigation, and unconsolidated

materials investigation, will be performed for the area under investigation.

022/722446/RS-13-7.WPF
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44.1 Document Review
A review of aerial photographs, engineering drawings, and historical information on the

solar ponds will be performed to define original pond boundaries.

442  Geophysical Evaluation
A geophysical evaluation of the original ponds area will be performed to determine the

original pond boundaries as well as the location of underground objects.

The geophysical evaluation will utilize ground penetrating radar (GPR) in accordance with
SOP  GT.18. This instrument is a source of electromagnetic radiation and uses
electromagnetic pulse sources, a receiver antenna, and a graphic recorder to map reflections
from subsurface interfaces caused by buried material. Antennas are available at frequencies
of 80 megahertz (Mhz) to 900 Mhz. The GPR data is collected by slowly pulling the
antenna across the ground’s surface. A paper record is output by the graphic recorder
during each traverse and is annotated in the field with traverse location, horizontal scale,

full-scale time display and antenna used. Once anomalies are detected, the area must be
staked off.

443 Unconsolidated Material Investigation
Unconsolidated materials will be investigated by drilling boreholes, collecting soil samples

and performing chemical analyses. Boreholes will be drilled at pre-selected locations in the
pond area. Soil cores will be collected in two foot increments as described in SOP GT.2.
These cores will be screened while samples are being logged, using a radiation monitor and
volatile organic compound detection instruments as described in SOP GT.1. Downhole
geophysical borehole logging will be conducted according to SOP FO.18. After information
is obtained, boreholes will be abandoned in accordance with SOP GT.5. All boreholes must

be cleared in accordance with SOP GT.10. All drilling will utilize hollow stem augers and
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boreholes will be installed using a truck mounted and/or skid or trailer mounted hollow
stem auger drilling rig. Before proceeding to the next boring location, equipment will be
decontaminated as in SOP FO.4. In addition, General Equipment Decontamination will
follow SOP FO.4. Furthermore, all decontamination operations will follow SOP FO.12,
Decontamination Facility Operations. All drilling and sampling procedures are outlined in
SOP GT.2. Samples will be analyzed for metals, inorganics, radionuclides, volatile and
semivolatile organic compounds, pesticides, and nitrate. Airborne contaminant dispersion

will be minimized in accordance with SOP GT.1.

4.5 EXISTING SOLAR PONDS

In order to obtain information on the existing solar ponds, a review of facility engineering
drawings and aerial photographs will be made. Other methods of characterization include
a survey of pond liner cracks, a surface radiation survey as described in Section 4.1,
geophysical survey as described in Section 4.4.2, and the drilling of boreholes to investigate

unconsolidated materials.

In sites where a borehole will be installed, an air driven or electric powered jackhammer
will be utilized to excavate the asphalt liner in an area of adequate size for sampling.
Borehole construction and soil sample analysis will be conducted at select locations. Borings
inside the ponds will be placed in cracks identified in the visual survey to determine if the
cracks provided the primary pathways for contaminant migration. Borings inside the ponds
will also be placed in areas where the current liner is in good condition to determine if
cracks in the old liners provided additional pathways for contaminant migration. The liner
and base will be removed at the borehole, and undisturbed materials below will be sampled.

Proposed analyses include those listed above for the Original Pond soil samples.
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4.6 INTERCEPTOR TRENCH SYSTEM (ITS) AND REMAINDER OF SITE

A radiation survey, surficial soil survey, and unconsolidated soil sample analysis will also be
performed in the ITS and in areas away from the existing ponds throughout the site
remainder. These procedures are described in Sections 4.1, 4.2, and 4.4.3, respectively. In

addition, piezometers will also be installed.

Borehole construction and soil sample analysis will be conducted at the appropriate
locations in the ITS and on the outer edges of the Solar Ponds area. Proposed borings will
be advanced deeper than described in standard drilling and sampling collection procedures.
These boreholes will be between 40 and 60 feet deep. Procedures for advancing these
borings past the depth required for environmental sampling will follow SOP GT.4, Rotary
Drilling and Rock Coring. Prior to the drilling of borings advancing into weathered
bedrock, a surface casing will be installed according to SOP GT.3, Isolating Bedrock from
the alluvium with Ground Surface Casing. The analytical parameter list includes metals,

nitrate, inorganics, and radionuclides.

4.6.1 Piezometer Installation

Piezometers will be installed immediately upgradient and downgradient of the primary
interceptor trench to provide information on water table configuration at the trench.
Piezometer installation procedures will be in accordance with SOP GT.6. Water level
measurements will be made in accordance with SOP GW.1 Once installed and preliminary
effectiveness evaluated, tracer studies may be proposed to investigate potential,

contaminated flow pathways.

4.7 SAMPLE ANALYSIS
All sample analyses will follow procedures stated in Section 4.2. All sample designation

generated for the RFI/RI will conform to the input requirements of the Rocky Flats
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Environmental Database (RFEDs) as described in SOP FO.14A. Containers and
preservation techniques will follow SOP FO.13. Information on preparing samples for
radiological analysis must be in accordance with SOP FO.18. Sample control, identification
and chain of custody must follow SOP FO.13. Field data must be managed as stipulated in
SOP FO.2. Procedures for data quality control, verification, and entry into RFEDS, as well
as archiving and security will follow SOP FO.14. Collection of quality control samples will
be documented on the proper soil collection logs as stipulated in SOPs GT.2, GT.8, and
GW.6. All samples to be sent off site must be packaged and sent in accordance with Health

and Safety Practice 18.10. In addition, a property release evaluation will be generated.
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5.0 CHEMICAL HAZARD CONTAMINATION AND ANALYSIS

5.1 INTRODUCTION

A summary of solar pond liquid sludge and soil analyses is provided in the Solar
Evaporation Ponds Closure Plan (Rockwell 1988) as well as the Final Phase I RFI/RI Work
Plan for the Solar Evaporation Ponds (U.S. DOE 1992). The Work Plan includes a

summary of data from analyses performed by Roy F. Weston as well as data from the Rocky

Flats Environmental Database (RFEDs). These data were utilized to assess the chemical
and radiological hazards throughout the OU4 site. In addition, data from the Pond Sludge
Waste Characterization Report (Haliburton, 1992) was also utilized in the hazard

assessment. Data summaries taken from the Work Plan are provided in Appendix E.

In addition to soil, liquid, and sludge sample data available, air sampling in the breathing
zone was performed in April 1990 by Occusafe, Inc. Samples were analyzed for total and
respirable dust, metals, hydrogen cyanide, and organics. All results were below OSHA

Permissible Exposure Limits (PELs).

5.2 CHEMICAL HAZARDS
The chemical hazards associated with OU4 site operations were assessed by reviewing the
historical and current analytical results of liquid, sludge, and soil samples obtained

throughout the site during the initial site investigation performed prior to liquid and sludge
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removal from the solar ponds. This information was compiled by Applied Environmental
and incorporated into the RFI/FS workplan. These data were obtained for waste
characterization purposes and provide an indication of the contaminants which may present
a health risk during OU4 site activities. However, because these data were obtained for
characterization purposes, they are not indicative of occupational exposures anticipated

during site activities.

The major contaminants of concern at the OU4 site are heavy metals and radionuclides.
Other compounds such as cyanide, hydrogen sulfide, phenol, and tetrachloroethene are also
present onsite. These compounds are present in small concentrations and are not
considered to be a significant hazard. However, since these compounds could probably
become a hazard at higher concentrations, they will be monitored. All contaminants of
concern are listed in Table 5.1 and in Sections 5.2.1 - 5.2.15. These compounds may be
found in both air and soil and vary in their chemical, physical, and toxicological properties.
Table 5.1 lists the compounds as well as their toxicity, volatility, skin absorption potential,
carcinogenicity, exposure limits, and other pertinent information from a health and safety
standpoint. This list is not inclusive of all chemicals which may be encountered at the OU4
site, but only those which have a greater frequency of detection, are present in the highest
concentrations, and have the greatest potential for concern from a health and safety

standpoint.

Toxicity indications are primarily based on acute effects. A compound’s acute toxic effects
are determined by the amount of chemical it takes to kill 50 percent of test animals
ingesting the compound, over a short period of time. This chemical concentration is known
as the Lethal Doses, (LDyy). If the compound is administered through inhalation, the
resulting chemical concentration which kills 50 percent of test animals is known as the

Lethal Concentrationy, (LCs,). In addition, available data on carcinogenic effects is

022/722446/R9-13-7.WPF
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presented to provide information for identifying chemicals which present the greatest

potential for health risks.

The compounds found in highest concentrations at the OU4 site are metals and
radionuclides with the primary route of exposure being inhalation. Inhalation hazards may
be significant if particulate matter (dust) is not adequately controlled. However, based on
the activities to be completed as well as appropriate administrative controls, engineering
controls, and personal protective equipment (PPE) being utilized, it is believed that the

overall chemical hazard is low.

Protective clothing and procedures described in Section 8.0 are designed to protect
employees from chemical exposure via inhalation or dermal exposure. The potential for
exposure depends primarily on the work activities and the care with which these procedures
are performed. Any crew member will be removed from the work site if these initial

symptoms persist:

«  Dizziness or stupor;

- Nausea, headaches, or cramps;

- Irritation of the eyes, nose or throat;
- Euphoria;

+  Chest pains and coughing; and

- Rashes or burns.

The majority of contaminants found in liquid, sludge, and soil throughout OU4 are not
present in amounts great enough to create airborne exposures greater than the PEL. In

addition, before RFI/RI activities commence in the solar ponds area, all sludge and liquid
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will be removed from the ponds. This will greatly reduce airborne contaminant
concentrations. However the contaminants of concern which may have airborne exposures

close to the PEL will be characterized.

Sections 5.2.1.1 - 5.2.1.5 describe toxicity and symptoms of the major contaminants of
concern at OU4. In addition, Sections 5.2.2.1 through 5.2.2.8 describe other contaminants
onsite which will be monitored but are not anticipated to be a health risk. Tables 5.1
through 5.5 list the contaminants of concern and provide information on airborne

concentrations. Lastly, Section 10.0 provides site-specific action levels.

5.2.1 Contaminants of Concern
5.2.1.1 Americium

Americium is a silvery, malleable radioactive metal decay product of plutonium. It is a

poison to humans and is stored in the bone. Long-term inhalation exposures can result in

lung and bone tumors.

52.1.2 Beryllium

Beryllium is a hard, brittle, gray-white metal with an 8-hour PEL-TWA of 0.002 mg/m’.
Inhalation exposures to 0.1 mg/m’ can produce pneumonitis. Chronic, long term exposure
to beryllium can also produce tumors. There is a slight chance for beryllium concentrations
under the pond liner to become airborne during drilling activities. Therefore, personal

monitoring will be performed to determine airborne beryllium concentrations.

5.2.1.3 Chromium
Chromium is a steel gray metal with a PEL-TWA of 0.5 mg/m’. Hexavalent chromium is
a carcinogen. Exposures to airborne concentrations between 0.06 and 2.8 mg/m’ can cause

nasal irritation. Higher concentrations can cause skin dermatitis.

022/722446/R9-13-7.WPF
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SLUDGE AND LIQUID pH IN THE SOLAR PONDS AREA

TABLE 5.3

pH
Location Liquid Sludge
Pond 207-A 9.9 9.5
Pond 207-B North 8.5 7.3
Pond 207-B Central 9.1 9.2
Pond 207-B South 9.2 NA
Pond 207-C 10.2 NA

NA = Not analyzed

NOTE: Sludge and liquid data are located in Appendix E.
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TABLE 5.4
RADIOACTIVE CONTAMINANTS OF CONCERN
Maximum Concentration
Liquid Sludge Soil
Area Isotope (pCi/1)* (pCi/1® (pCi/g

Pond 207-A Americium-241 200 4400° 930

Plutonium-239 660 3700° 438

Uranium-234 20,000 570° NA®

Uranium-235 11 28° NA

Uranium-238 28,000 480° NA

Pond 207-B North Americium-241 0.14 NDf NA

Uranium-234 53 13 NA

Uranium-235 1.7 0.40 NA

Uranium-238 33 8.40 NA

Plutonium-239 22 22 NA

Pond 207-B Central Americium-241 55 ND NA

Plutonium-239 0.4 51 NA

Uranium-234 780 70 NA

Uranium-235 36 2.5 NA

Uranium-238 900 75 NA

Pond 207-B South Americium-241 0.1 2.4 NA

Plutonium-239 0.1 19 NA

Uranium-234 760 130 NA

Uranium-235 31 29 NA

Uranium-238 870 150 NA

022/722446/152 . WPF




EG&G ROCKY FLATS PLANT Manual No.:

RFP/ERM-94-00037

FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0
FOR OPERABLE UNIT 4, SOLAR Page: 9 of 23
EVAPORATION PONDS Effective Date: SEF L m wa
ROCKY FLATS PLANT Organization: ERM
TABLE 54
RADIOACTIVE CONTAMINANTS OF CONCERN
Maximum Concentration
Liquid Sludge Soil
Area Isotope (pCi/N* (pCi/H® (pCi/g)
Pond 207-C Americium-241 13,000 1.7 NA
Plutonium-239 2100 15 NA -
Uranium-234 2600 52 NA
Uranium-235 120 0.8 NA
Uranium-Total 40,000 ND NA
Uranium-238 3900 31 NA
Interceptor Trench Site Plutonium-239 NA NA 0.17
Uranium-233/234 NA NA 1.4
Uranium-235 NA NA 0.2
Uranium-Total NA NA 2.8
East and South of Site Plutonium-239 NA NA 22
Total Uranium NA NA 3.7
Uranium-233/234 NA NA 1.9
Uranium 235 NA NA 0.1
Uranium 238 NA NA 1.7
Americium-241 NA NA 0.61
Original Ponds Area Plutonium-239 NA NA 18
Uranium-233/234 NA NA 4
Uranium-238 NA NA 2.8
Americium-241 NA NA 22

022/722446/152. WPF
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TABLE 5.4

RADIOACTIVE CONTAMINANTS OF CONCERN

Maximum Concentration
Liquid Sludge Soil
Area Isotope (pCi/n* (Ci/* (pCi/g)
North and East of Pond 207-A Plutonium-239 NA NA 0.37
Uranium-233/234 NA NA 1.7
Uranium-238 NA NA 2.7
Americium-241 NA NA 1.2

* pCi/l picocuries per liter

* pCi/g picocuries per gram

* MAAC. Maximum Expected Airborne Concentration
¢ pCi/m® picocuries per cubic meter

* NA Not Analyzed

f ND Not Detected

NOTE: Calculations utilized to determine maximum airborne concentrations are provided in Appendix F.

Maximum airborne concentrations were determined for the media with the highest specific activity after
converting all data to values in pCi/g.

Sludge, soil, and liquid data are located in Appendix E.
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5.2.14 Plutonium

Plutonium is a silvery, radioactive metal which is chemically reactive. It is an extremely
poisonous radioactive material. Plutonium differs from other heavy elements in regards to
effects on bone surfaces. Plutonium directly affects bone surfaces rather than the more
uniform bone distribution that other heavy elements display. Therefore, this increases the
possibility of tissue damage resulting from plutonium exposure. Prolonged inhalation
exposure to plutonium can produce lung and bone tumors. Americium, a plutonium decay

product, is also found throughout QU4.

5.2.1.5 Uranium

Uranium is a heavy, silver-white metallic metal. It is malleable, ductile, and softer than
steel. Uranium is a highly toxic element and acute exposure may produce arterial lesions
and kidney damage. Soluble uranium compounds can rapidly pass through the body which
allows relatively large amounts to be absorbed. In addition, soluble uranium compounds
may be readily absorbed through the skin. Insoluble uranium compounds have highly toxic

effects due to lung irradiation from inhalation of particles.

5.2.2 Other Contaminants Found Onsite

Several contaminants are found onsite in low concentrations. These compounds are not
expected to reach hazardous airborne levels. However, to verify concentrations, these

compounds will be periodically sampled.

5.22.1 Ammonia

Ammonia is a colorless gas, lighter than air, with an extremely pungent odor. This
compound has an 8 hour PEL-TWA of 18 mg/m®. Exposures to concentrations between 50
and 100 ppm can produce skin, eye and respiratory tract irritation. The average

concentration which most individuals can smell is 17 mg/m’.

022/722446/R9-13-7.WPF
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5222 Arsenic

Arsenic is a brittle, silvery to black crystalline and amorphous metalloid with a vapor
pressure of 1 mmHg. Arsenic is also a confirmed carcinogen and produces liver tumors.
In addition, it is a poison by subcutaneous, intramuscular, and intraperitoneal routes.
Arsenic has human systemic effects on the gastrointestinal (GI) system when ingested and

it also effects the skin. Arsenic has an 8-hour PEL-TWA of 0.01 mg/m’.

5.223 Cadmium

Cadmium is a blue-white malleable metal with a PEL-TWA of 0.05 mg/m®. Airborne
exposures to 0.5 and 2.5 mg/m’ have produced pneumonitis, mild cases of metal fume fever,
and acute gastroenteritis. Concentrations of 50 mg/m?® have caused death. Cadmium is also

a known human carcinogen with experimental tumorigenic data.

5224 Cyanide
Cyanides compounds are white with a faint odor of bitter almonds. They have a PEL-TWA

of 5 mg/m®. Exposures to airborne concentrations of 5 mg/m’ can cause nosebleeds and
nasal ulceration. Skin absorption of 50 to 100 milligrams (mg) can cause immediate
collapse. Absorption of lower concentration may cause weakness, headache, confusion,
nausea, and vomiting. Inhalation of 100 ppm of hydrogen cyanide gas can cause death.
There is a small chance that some pond sludge and liquid migrated below the pond liner.
This may cause the formation of hydrogen cyanide gas. The OSHA short term exposure
limit (STEL) for hydrogen cyanide gas is 4.7 ppm. Since there is a slight potential for this
gas onsite, detector tubes will be periodically utilized to determine hydrogen cyanide

concentrations onsite.

022/722446/R9-13-7. WPF
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5.2.2.5 Hydrogen Sulfide Gas
Hydrogen sulfide is a colorless, flammable gas with an offensive "rotten egg" odor. The

average concentration which can be smelled is 0.0094 ppm. It has a PEL-TWA of 14 mg/m’
or 10 ppm. Exposure to airborne concentrations between 10 and 100 ppm can cause eye
and mucous membrane irritation. Pulmonary edema and bronchial pneumonia can follow
prolonged exposures to concentrations between 100 and 500 ppm. Concentrations between
500 and 1000 ppm can cause systemic poisoning, unconsciousness and death. There is a
small chance that some pond sludge and liquid containing these sulfides migrated below the
pond liner. This may cause the formation of hydrogen sulfide gas. Since there is a slight
potential for this gas onsite, detector tubes will be periodically utilized to determine

hydrogen sulfide concentrations onsite.

5.22.6 Tetrachloroethene

Tetrachloroethene is a volatile colorless liquid with a chloroform-like odor. It has an 8 hour
PEL-TWA of 339 mg/m®. Airborne exposures to 100 ppm causes slight eye irritation.
Concentrations between 100 and 216 ppm cause lightheadedness, burning in the eyes,
congestion of the frontal sinus, thickness of the tongue, and difficulty in motor coordination.

High airborne concentrations greater than 2000 ppm can result in unconsciousness.

5.22.7 Phenol

Phenol is a semi-volatile, white, crystalline mass, which turns pink or red if not perfectly
pure. Phenol has a PEL-TWA of 19 mg/m’ (5 ppm). Airborne concentrations of 48 ppm
can cause irritation of the nose, throat, and eyes. Higher concentrations can also cause
irritation to the eyes, skin, and mucous membranes. Phenol is an experimental carcinogen

and teratogen.

022/722446/R9-13-7.WPF
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5228 pH

Sludge and liquid stored within the Solar Ponds have pHs between 7.3 and 10.2. A pH of
7.0 is considered neutral. The higher a pH rises above 7.0, the more corrosive the
compound or mixture will be. Corrosive mixtures can cause skin irritation, dermatitis, and

burns. Table 5.3 lists the pH of sludge and liquid in the Solar Ponds.

5.3 EXPOSURE ROUTES

Although contaminants described in the previous sections can enter the body through
inhalation, ingestion, absorption, and injection, the most common exposure route for RFI/RI
activities will be inhalation of contaminants in dust which will be generated throughout the
site. In order to prevent inhalation of contaminants, administrative and engineering controls
will be implemented to reduce airborne dust concentrations. If administrative and
engineering controls are ineffective, or not feasible, personal protective equipment such as
respirators, will be utilized to further reduce dust concentrations. In order to assess the
health risks associated with airborne contaminants, a calculation is used to extrapolate the
Maximum Airborne Concentrations (MAC) which will expose the worker to the

contaminant’s PEL-TWA. This extrapolation procedure is described in Section 5.4.

5.4 MAXIMUM AIRBORNE CONCENTRATIONS (MAC)

Since the available site characterization data was sampled for waste characterization
purposes, this data cannot be directly utilized to determine human exposures. However, the
waste characterization data can be extrapolated to determine the amount of contamination
which will become airborne. This extrapolation is performed by determining a maximum
airborne dust concentration in milligrams per cubic meter (mg/m?®). This value determines
the approximate amount of dust which a worker must inhale in order to exceed the OSHA
PEL-TWA for a specific compound. When performing this calculation, a given compound

concentration in parts per million (ppm) is divided by 1 million ppm. This calculation yields

022/722446/R9-13-7.WPF
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the fraction of a specific compound in a given media. Next, the Permissible Exposure Limit
(PEL) - Time Weighted Average (TWA) for the specific compound is divided by the
fraction of the compound in the given media. This yields the MAC which a worker can

inhale before exceeding the PEL-TWA for the specific compound.

Compound Concentration (ppm)
1,000,000

= The fraction of the compound in a given media

PEL-TWA for the compound in question
The fraction of the compound in a given media

= The Maximum Airborne Dust Conc.

A summary of non-radioactive contaminants of concern is presented in Table 5.3. This table
provides the highest concentrations of the most toxic non-radioactive compounds present
throughout the OU4 site. In addition, MACs are provided for each contaminant of cdncern.
For a majority of the compounds in Table 5.3, the PEL-TWA for respirable nuisance dust
of 5 mg/m’® would be reached before workers would be exposed to the PEL-TWA of the
contaminants of concern. The only contaminant which has a MAC less than the OSHA
respirable nuisance dust standard of 5 mg/m?® is beryllium with a MAC of 1.27 mg/m’. The
MAC for beryllium is calculated as follows:

Given:
From Table 5.2 it is known that the maximum beryllium concentration in sludge is

1570 ppm.

From Table 5.2 it is also known that the PEL-TWA for beryllium is 0.002 mg/m”.

022/722446/R9-13-7.WPF
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1570 ppm of beryllium in sludge _ 0.0016
1,000,000 '

0.002 mg/m?

= 1.25 mg/m3
0.0016 g/m

Therefore, the Maximum Airborne Dust Concentration which workers can be

exposed to without exceeding the PEL-TWA for beryllium is 1.25 mg/m’

The respirable nuisance PEL-TWA dust of 5 mg/m® is rarely reached during drilling
activities. This is due to the fact that most of the soil brought to the surface while drilling
is moist and therefore does not become airborne. In addition, engineering controls such as
misting of dry soil will be implemented to reduce airborne dust concentrations. Therefore,
it is highly unlikely that dust concentrations will reach high enough levels to require PPE

for non-radioactive contaminants.

5.5 RADIONUCLIDE HAZARDS
Workers may potentially be exposed to radionuclides during the RFI/RI. The risks from
exposure vary according to the dose the worker receives, the type of radiation a worker is

being exposed to, and the route of exposure.

The radionuclides of concern throughout the OU4 site include plutonium-239, americium-
241, and uranium-233, 234, and 238. These radionuclides emit the majority of their
radiation as alpha particles. Alpha particles do not penetrate the skin and are relatively
harmless outside the body. However, once inhaled, these particles can cause internal
damage. Relatively few beta particles and gamma photons are released. The beta and
gamma radiations that are produced are of low energy. Beta particles can only penetrate

the eye and outer layers of the skin and are also more of an internal hazard. Gamma

022/722446/R9-13-7 WPF
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photons can penetrate the body and internal organs. Therefore, this type of radiation is an
external hazard. However, gamma photon emission is not expected to be a hazard due to

the low concentrations of contaminants.

5.5.1 Derived Air Concentrations

The hazard analysis of OU4 radionuclide contamination was completed by utilizing data
presented in the Phase I RFI/RI Final Workplan (U.S. DOE, 1992) which was obtained

between 1986 and 1991 for waste characterization. These data are located in Appendix E.

In order to extrapolate human exposure to radionuclides present at OU4, Maximum
Estimated Airborne Concentrations (MAC) were determined for both invasive and non-
invasive procedures. These levels were then compared to Derived Air Concentrations
(DAC), which are airborne radionuclide specific concentration limits set up by the DOE to
limit radionuclide exposure through inhalation. If MACs are above one tenth of the DAC
for a specific nuclide, DOE requires the use of respiratory protection. Table 5.4 lists
radionuclides found in several areas of OU4. In addition this table provides a maximum
specific activity in liquid, sludge, and soil media and gives MACs and DACs for each
radionuclide. Specific activities for each radionuclide were determined through laboratory
analysis. Table 5.5 lists the maximum dust concentration allowed in order to stay below one
tenth of the DAC. If work site dust concentrations exceed these levels, respiratory
protection must be utilized. The formulas and calculations used to derive the MACs and
DAC:s are described in Appendix F.

A mass loading approach has been utilized in determining the DAC for OU4. Formulas
and calculations of DAC are described in the U.S EPA document number EPA 520/1-9-90-
016, Transuranium Elements - Volume 2: Technical Basis for Remedial Actions, dated June

1990. Specific information on RFP is provided in Chapter 6, Radiological Assessment -

022/722446/R9-13-7.WPF
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Rocky Flats Plant. Sections 6.1 - 6.2.8 which relate to mass loading calculations are
included in Appendix F of this HASP.

In order to determine employee exposures during the RFI/RI, daily real time radiation
monitoring as well as personal monitoring will be performed. These values will be
compared with calculated maximum dust concentrations in order to stay below the DAC for

invasive and non-invasive procedures.

The DOE has established DACs for specific radionuclides, that are the maximum levels
which can be inhaled by workers. However, the DOE has established a policy requiring all
radiation exposure to be reduced to levels "As Low As Reasonably Achievable" (ALARA).
To reduce employee exposure to radionuclides during OU4 activities, administrative and
engineering controls will be utilized to suppress airborne dust concentrations. If these
controls cannot sufficiently reduce dust concentrations to a safe level, personal protective

equipment will also be utilized.

5.5.2 Site Conditions and Site Activities Which May Create Potential Radionuclide
Exposures

The potential for employee exposure to radionuclides depends on the following factors:
- Radioactivity levels of sludge and liquid present in the ponds, and the amount of
airborne dispersion of radionuclides when RFI/RI activities commence;
- Radioactivity levels inside the ponds once they are cleaned out;
- Radioactivity levels of soils surrounding the ponds; and

- Radioactivity levels encountered when drilling activities are performed below the
pond liner.
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In addition, procedures performed during RFI/RI activities may also contribute to exposure

to radionuclides. These procedures include the following:

- Dirilling operations;

Soil Sample collection;

- Decontamination of workers and equipment;

- Driving of vehicles and heavy equipment in radionuclide contaminated areas; and

- Maintenance and repair of process equipment.

As stated above, administrative, engineering, and personal protective equipment controls will
. be utilized to reduce airborne radionuclide concentrations, and exposures will be kept
ALARA.
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6.0 PHYSICAL HAZARD IDENTIFICATION AND ANALYSIS

In addition to the chemical hazards described in the preceding chapter, a variety of physical
hazards may be present throughout OU4 during RFI/RI activities. These include

temperature stresses, noise, adverse weather conditions, and mechanical hazards.

6.1 HEAT STRESS
In the spring, summer, and fall, temperatures in the Denver area can reach 100°F. A
combination of these high temperatures, the use of personal protective equipment, and

strenuous field work may result in heat stress.

Heat stress is caused by external heat sources such as high ambient air temperature and
direct sunlight, or internal body heat build-up resulting from heavy work or prolonged use
of such protective gear as encapsulating suits. Heat stress manifests itself in four disorders

listed from most to least severe.

- Heat Stoke;
« Heat Exhaustion; and

+ Heat Cramps.
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These disorders and their symptoms are discussed below. Section 13.11.1 provides

additional information on monitoring and prevention of heat stress disorders.

6.1.1 Heat Stroke

Heat stroke results from excessively high body temperatures which, in turn, disturb or
interfere with the body’s own heat regulating system. Normally, the body sweats, producing
moisture for evaporation from the skin which is an effective cooling process. During heat
stroke, this perspiration evaporation cooling process is interrupted, resulting in a rapid

increase in internal body temperature.

Continuous exposure to high temperatures for as little as three hours can produce heat

stroke. Symptoms of heat stroke may include any or all of the following:

- Body temperature extremely high, often 106°F and above;

- Red, hot and dry skin (sweating is absent);

- Pulse is rapid and strong;

- Possible convulsion or collapse; and

- Possible disorientation or unconsciousness.
If an individual has a body temperature of 104°F or higher, but is sweating, the individual
is probably in a stage just before heat stroke. Therefore, this individual should be treated

for heat stroke.

6.1.2 Heat Exhaustion

Heat exhaustion results from a failure of the circulatory system to compensate for the

increased blood flow demands caused from dehydration, which in turn, results from profuse
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sweating. Heat exhaustion can lead to heat stroke if it is not treated immediately.

Symptoms of heat exhaustion may include any or all of the following:

« Slight elevated or reduced body temperature;
« Clammy and pale skin;

+ Profuse sweating;

« Low blood pressure (pulse may be weak);

- Tired and weak;

+ Dizziness or giddiness;

« Nausea or vomiting;

«  Muscle cramps; and

« Fainting.

6.1.3 Heat Cramps

Heat cramps occur when working prolonged hours where profuse sweating takes place.
Heat cramps can hinder work activities or cause a potential hazardous situation such as
when working at high levels. Heat cramps are caused by a loss of salts resulting from
sweating over a long period of time. Symptoms of heat cramps include painful muscle
cramps and spasms; profuse sweating, vomiting, and/or convulsions; and normal, or near
normal, pulse and blood pressure. Treatment for heat cramps includes resting in a shaded
area, gentle massages to the affected areas, and drinking electrolyte fluids every 15 minutes
for one hour if the individual is not vomiting. If the heat cramps are not relieved by giving
fluids, and the symptoms continue, the individual should be taken to a medical facility. If

an individual is on a low sodium diet or is taking diuretics, a physician should be consulted.
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6.2 COLD STRESS
In the fall, winter, and early spring temperatures in the Denver area can fall below freezing.
A combination of low temperatures, wet clothing, and strenuous field work can result in cold

stress.

Work activities conducted in cold weather can lead to severe health problems ranging from
skin injury to loss of fingers or toes. Cold stress is caused by loss of body heat from
radiation, conduction, convection, or evaporation. In addition, human factors that can
contribute to cold stress include cardiac or respiratory conditions, fatigue, inadequate sleep,
food, or water, and dehydration. Conditions of cold stress are discussed below. Workers
must be able to recognize all signs and symptoms of cold stress on themselves as well as on
their co-workers. Section 13.11.2 provides additional information on the monitoring and

prevention of cold stress disorders.

6.2.1 Hypothermia
Hypothermia is the progressive lowering of the body temperature and rapid mental and

physical collapse. Hypothermia is the most serious of the cold stress disorders. Extended
exposure to cold with aggravating circumstances such as moisture, wind, fatigue, inadequate
clothing, and heavy perspiration with rapid cooling can play a major role in hypothermia.

A personnel wearing wet clothes can develop hypothermia in temperatures as high as 50°F.

In the early stages of hypothermia, the body begins to lose heat faster than it can be
produced. When the body can no longer generate enough heat to overcome the loss, the
body temperature begins to drop. This effects the ability of the brain to make rational
judgements and may result in loss of muscular control or consciousness. Hypothermia can

result in death if not treated.
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6.2.2  Frostbite

Frostbite is the freezing of some part of the body due to exposure to very low temperatures.
Frostbite usually affects the hands, feet, ears, and exposed areas of the face. There are
three stages of frostbite based on the amount of skin damage. The three stages of frostbite

are frostnip, superficial frostbite, and deep frostbite. Symptoms of each are discussed below.

Symptoms of frostnip include red skin which later becomes pale or waxy white, tingling,
stinging, or coldness followed by numbness. Superficial frostbite results in the skin turning
white or gray-white with a waxy appearance. In addition, the skin is firm to the touch and
there is usually little or no feeling in the area. Deep frostbite results in the skin being pale,
cold and solid to the touch, and all sensation is lost. Blisters and swelling follow thawing

of parts.

6.3 WEATHER HAZARDS
The primary weather hazards which occur at the RFP include lightning and high winds.

These are described in the following sections.

6.3.1 Lightning
Severe thunderstorms are common in Colorado in the spring, summer and fall. These

thunderstorms often produce dangerous lightning which is a potential electrocution hazard.
If a worker is struck by lightning, the shock can cause cardiac arrest, or death. The dangers
associated with lightning increase when work is performed in flat open spaces, such as OU4,
elevated work places, and on tall structures and equipment. In open areas, when working
in elevated work places, or when working on or in water, all work will stop when thunder

is heard or lightning strikes are sighted.
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632  High Winds

In the Denver area, high winds are possible throughout the year. High winds can cause
contaminated water, sludge, and soil to become airborne and therefore increase the chance
for worker overexposure to contaminants. Therefore, work will be restricted when sustained
wind speeds reach 15 miles per hour (mph). If sustained wind speeds of 35 mph are
measured, all outdoor work will stop. The EG&G meteorologist will determine wind speeds
and maintain a liaison with the contractor’s SSHO or designee to report adverse weather

conditions.

6.3.3  Snowstorms
Working in snow can create several types of hazards. Snow can create slippery conditions.
This can, in turn, result in more slip and fall injuries. Working in cold, wet conditions

produced by snowstorms can also lead to cold stress.

6.4 SUNBURN

Sunburn can result in painful, red, swollen or blistered skin. Sunburn is usually a first-
degree burn of the first layer of the skin (epidermis), and the effects may not be noticeable
or felt for several hours after exposure. Treatment for sunburn includes the pouring of cool
water on the affected area as quickly as possible and elevation of burned limbs. Ice or ice
water can compromise bloodflow and cause further tissue damage. Advanced cases may

require medical treatment.

6.5 BIOLOGICAL HAZARDS

Biological Hazards throughout the OU4 site include bites from ticks, spiders, wasps, and
rattlesnakes. An additional biological hazard includes contact with human blood and body
fluids. This could occur during emergency first aid treatment. An example Bloodborne

Pathogen Program is located in Section 15.0 of this HASP.
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6.6 NOISE

Noise is a potential hazard associated with operation of drill rigs. The hazards associated
with excessive noise include workers being startled, annoyed, or distracted; physical damage
to the ear; pain; temporary and/or permanent hearing loss; and communication interference
that may increase potential hazards due to the inability to warn of danger and proper safety

precautions.

Table 6.1 provides Threshold Limit Values (TLVs) for noise as published by the American
Conference of Governmental Industrial Hygienists (ACGIH). OSHA also has published
Noise Standards. However, noise guidelines published by the ACGIH are more

conservative.

6.7 ERGONOMIC HAZARDS
Ergonomic hazards associated with construction activities at the OU4 site include drilling,
soil sampling, geophysical investigations, and vadose monitoring. These activities will subject

workers to repetitive, forceful, and sometimes awkward movements and body positions.

6.8 UNDERGROUND UTILITIES AND PIPELINES

EG&G will clear proposed borehole locations of all underground utilities prior to the

contractor beginning invasive activities. Damaging underground utilities during invasive

activities could lead to electric shock, explosion, exposure to toxic materials, and serious

injury.

6.9 MECHANICAL HAZARDS
Several types of mechanical hazards exist throughout the OU4 site. These hazards are

associated with equipment utilized onsite, as well as with different work activities being
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TABLE 6.1
THRESHOLD LIMIT VALUES FOR NOISE
Duration Per Day Sound Level
Hours dBA*
16 80
8 ' 85
4 90
2. 95
1 100
172 105
1/4 110
. 1/8 . 115%*

* Sound level in decibels are measured by a sound level meter, conforming as a minimum to the requirements -
of the American National Standards Specification for Sound Level Meters, S1.4 (1971 Type S2A, and set to
use the A-weighted network with slow meter response).

** No exposure to continuous or intermittent noise in excess of 115 dBA.
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performed. Table 7.1 lists the hazards associated with work activities and equipment and

provides safety measures to be implemented in each situation.

6.10  VIBRATION
A jackhammer will be utilized throughout the Solar Ponds area to break through the pond
liners where boreholes will be drilled. Jackhammer use can cause excessive vibration. This

vibration can lead to biomechanical diseases such as White Finger Disease.

6.11 ELECTROMAGNETIC RADIATION
Ground penetrating radar which will be used during the geophysical investigation, is a
source of electromagnetic radiation. This type of radiation can also cause eye damage and

has been linked to cancer.

6.12 SLIPS, TRIPS, AND FALLS

Obstacles such as heavy equipment, drill rigs, rocks, and vegetation can also cause slips,
trips, and falls onsite. Only a minimum field crew should be in the vicinity of heavy
equipment. In addition, the Solar Ponds area should be cleared of rocks and other obstacles

before field work starts.

6.13 HAZARD COMMUNICATION
Several hazardous materials as defined by OSHA in 29 CFR 1910.1200 will be utilized
and/or potentially encountered during the OU4 RFI/RI. In order to comply with the

OSHA Hazard Communication standard, the SSHO will obtain Material Safety Data Sheets
(MSDS) for all hazardous materials utilized during the course of the project. The MSDS
will be kept onsite and made available to field team members upon their request. The
hazards of these materials will be communicated along with other site hazards using site

specific training and periodic safety briefings as necessary.
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MSDS:s for all chemicals the contractor may be utilizing onsite are provided in Appendix

J.
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7.0 HAZARD EVALUATION

Potential hazards which exist at the OU4 site were evaluated by reviewing the work plan
and existing data regarding the liquid, sludge, and soil present onsite. In addition, physical
hazards which may be encountered by field team members and subcontractor personnel
during RFI/RI activities have also been evaluated. These hazards include chemical
exposure from contaminated air and soils; physical hazards such as noise, weather
conditions, heavy equipment, and motor vehicles; ergonomic hazards associated with drilling
activities; and encounters with native wildlife. They shall be covered in site specific training
and during daily safety briefings. The following briefly describes some of these anticipated

hazards and guidelines.

Although the chemical hazards of acetone, tetrachloroethene, hydrogen sulfide, cyanide, and
ammonia were described in Section 5.0, these compounds are only present in small
quantities. Therefore, it is estimated that these chemicals will not be a hazard onsite. In
addition to these chemical hazards, site-specific mechanical hazards briefly presented in
Section 6.0 are summarized in Table 7.1. All data utilized to perform this hazard evaluation

were obtained from the Solar Evaporation Ponds Closure Plan published by Rockwell

International in 1988, A Summary of Chemical Analyses of Sludge and Water published by
Dames & Moore in 1991, and the EG&G Rocky Flats Environmental Database (RFEDs).
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7.1 SITE HAZARD SUMMARY

Pond sludge was analyzed for waste characterization purposes between 1986 and 1991.
Sludge samples were analyzed for volatile organics, semi-volatile organics, anions, metals,
and radionuclide specific activities. A limited amount of soil sample data exists. The vast
majority of these samples are not of surficial soil. Soils were analyzed for metals and
radionuclide specific activity. Characteristics of all contaminants of concern are described
in Sections 5.0 - 5.2.17 and summarized in Tables 5.1 - 5.5. Hazards to be encountered in
each site within OU4 are detailed below. Maps showing locations of the sites are provided

in Figures 3-1 and 3-2. Site-specific action levels are also listed in Table 10.1.

7.1.1 Pond 207-A

Sludge and soils in Solar Evaporation Pond 207-A indicate maximum chromium and
cadmium concentrations of 19,700 parts per million (ppm) and 10,500 ppm, respectively.
Exposures to these metals above regulatory limits are not expected. However, 1570 ppm
of beryllium in sludge have been measured in this area. If airborne dust concentrations
exceed 1.3 mg/m’, it is possible that beryllium levels will reach or exceed the PEL. In
addition, data from soil samples indicate specific activities of americium-241 and plutonium-
239 to be 930 picoCuries per gram (pCi/g) and 438 pCi/g, respectively. These radionuclides
were also found in sludge with specific activities of 4400 and 3700 pCi/g, respectively. If
soil dust concentrations rise above 0.001 mg/m’® in Pond 207-A, the MAC of these
radionuclides will be exceeded. Because it is difficult to detect airborne dust at levels this
low using real-time equipment, personal breathing zone samples will be obtained to
document airborne radionuclide specific activities for determination of appropriate control
procedures. Plutonium concentrations will be analyzed by either EPA Method 908.0, which
is an isotopic analysis, or EPA Method 908.1, a fluorometric method. In addition, plutonium
and americium will be analyzed by hydrofluoric acid and nitric acid digestion. In addition

to inhalation hazards, the pond liquid is alkaline with a pH of 9.9. This may present a
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hazard during drilling activities and may require the use of a Tyvex® coverall suit if liquid
has migrated through the pond liner. It is anticipated that the liquids will be absent at that

time.

7.1.2 Pond 207-B North, Central, and South

All three 207-B solar ponds indicate low levels of metals and radionuclides in sludge and
soil. The highest radionuclide specific activity present in this area is 0.89 pCi/g for uranium-
238. However, surficial soil samples have not been obtained in the vicinity of the 207-B
ponds. Even if surficial soil samples do indicate low contaminant concentrations, caution
should be observed due to possible windblown dispersion caused by the close proximity of
the 207-B ponds to pond 207-A. If airborne dust concentrations rise above 0.25 mg/m’ in
air, airborne radionuclide concentrations will be near the MAC and respirators will be worn.
However, engineering and administrative controls will be in effect in an attempt to maintain
dust levels below 0.25 mg/m’. Liquid in Pond 207-B central is also alkaline with a pH of
9.1. This may require the use of a chemical protection suit during drilling and sampling
activities if liquid is still present at the time of the field activities. It is anticipated that the
liquids will be absent at that time. During invasive procedures performed in this area,

breathing zone samples will also be obtained.

7.1.3 Pond 207-C 7

This pond exhibits specific activities of 13,000, 2,100, and 40,000 pCi/1 for americium-241,
plutonium-239, and total uranium present in the pond liquid. If airborne dust
concentrations rise above 0.50 mg/m?®, radionuclide concentrations will be near the MAC
and respirators will be worn. Liquid in Pond 207-C is also alkaline with a pH of 10.2. This
may require the use of a chemical protection suit during drilling and sampling activities if
liquid is still present at the time of the field activities. It is anticipated that the liquids will

be absent at that time.

022/722446/R9-14-1. WPF
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7.1.4 Interceptor Trench System

The ITS is located to the north of the solar ponds within OU4. Radionuclide specific
activities and metal concentrations in the ITS are low. The highest specific activity in this
area is 2.8 pCi/g for total uranium. If airborne dust concentrations exceed 5 mg/m’,
respirators will be worn. However, administrative and engineering controls will be utilized

to keep dust concentrations below 5 mg/m’.

7.1.5 Original Pond Sites

Soil samples obtained in the area where the original ponds were located, indicate a

maximum beryllium concentration of 7.9 ppm. In order to exceed the PEL for beryllium,
airborne dust concentrations would have to exceed 253 mg/m’. Radionuclide concentration
appears to be low in this area. The highest specific activity measured was 18 pCi/g for
plutonium-239. If airborne dust concentrations rise above 0.50 mg/m’, radionuclide levels

will approach the MAC and respirators will be worn.

7.1.6 North and East of Pond 207-A

Radionuclide and metal concentrations are also low in the area. The highest specific
activity for this site is 10.37 pCi/g for plutonium-259. If airborne concentrations reach

0.50 mg/m’, respirators must be worn.

7.1.7 East and South of QU4

Soil samples to the east and south of OU4 indicate low contaminant levels. Radionuclide

concentrations are also low in this area. Plutonium-239 is present in 2.2 pCi/g. If airborne

dust concentrations exceed 0.5 mg/m’, respirators will be worn.

022/722446/R9-14-1. WPF
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7.1.8 Conclusion

Ponds 207-A and 207-C have the potential to produce the highest chemical concentrations,
pHs, and radionuclide specific activities during RFI/RI activities. In other locations
throughout OU4, the respirable dust standard PEL of 5 mg/m’ is expected to be reached
before the PEL of the specific chemical hazards in question. However, due to the absence
of data characterizing soils below the pond liners, unexpected hazards can be encountered
anywhere, at anytime during RFI/RI activities. Therefore, breathing zone samples as well
as other types of ongoing health and safety monitoring will be performed during the entire
RFI/RL

In addition to the chemical hazards present throughout OU4, mechanical dangers are also

associated with RFI/RI activities and equipment. These hazards are listed in Table 7.1.

022/722446/R9-14-1 WPF
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Environmental Restoration Management

8.0 EMPLOYEE EXPOSURE AND ENVIRONMENTAL MONITORING

Employee exposure and environmental monitoring will be conducted at the OU4 site for the

following reasons:

- To assess the adequacy of required personal protective equipment;
- To avoid entrance to hazardous environments;

- To assess the need for medical assistance and testing for potentially exposed
personnel;

« To assist in the determination of response actions in the event of an
emergency;

- To assess the risk to the public and the environment due to potential offsite
releases; and

- To record and provide employee exposure data in accordance with OSHA
regulations.

Monitoring will be conducted using real-time instrumentation and personal sampling
following procedures and methodologies recommended and required by either OSHA or
NIOSH. Monitoring will consist of area sampling for various hazards, including volatile

organics and particulates.

022/722446/R9-14-1 WPF
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This section will detail requirements for monitoring, discuss levels of specific hazards, and
provide actions to be taken at these levels. The section will also outline calibration
requirements for various monitoring instrumentation. In addition, this section will describe
appropriate quality control and documentation procedures, as well as recordkeeping
requirements. Contaminants and corresponding monitoring equipment to be used by the

contractor should also be included in this section.

8.1 MONITORING RESPONSIBILITIES

The HASP has set action levels and current monitoring requirements. If site conditions
change or activities modified, the PHSM will develop new action levels and monitoring
procedures including methods and frequencies. The SSHO will be responsible for
conducting all monitoring and related tasks. The SSHO will be responsible for determining
appropriate actions based on the results of real-time monitoring. All air monitoring results

and data will be incorporated into the daily log of the SSHO.

8.2 REQUIRED MONITORING EQUIPMENT

Several types of monitoring equipment will be required to conduct necessary monitoring at

the OU4 site. This equipment will include a real-time photoionization detector (PID); and

a real-time aerosol monitor as well as personal sampling pumps and filter media.

If monitoring results indicate that levels of contaminants may exceed PEL’s, integrated
sampling equipment will be required as determined by the PHSM for personal exposure
monitoring. The various types of monitoring equipment are discussed in subsequent

sections.

022/722446/R%-14-1 WPF
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8.3 REAL-TIME MONITORING

8.3.1 Particulate/Aerosol Monitoring

Field team members will monitor particulate concentrations on a continuous basis during
all dust generating activities. Monitoring will be completed with the use of a MiniRam real-
time aerosol monitor. This instrument will measure aerosol concentrations over a range of
0.01 mg/m’ to 100 mg/m’. The monitor also provides preferential response to the

respirable size particulate of 0.1 to 10 microns (um).

The monitor will be located where the area of highest exposure will be encountered as
determined by the SSHO based on site observations and work activities. The MiniRam will
be calibrated and maintained according to the manufacturer’s recommended procedures.
The SSHO will be responsible for maintaining and calibrating the instrument. Action levels

for airborne dust concentrations are found in Table 10.1.

8.3.2 Organic Vapor Monitoring
Although data indicates that organic vapors are not present onsite in hazardous

concentrations, field team members will monitor organic vapors using a PID during site
operations. The PID is sensitive to organics found at OU4. The SSHO or designate will

monitor organic vapors at breathing zone height during RFI/RI activities.

Action levels for health, safety, and emergency response actions are listed in Table 10.1.
Action levels are based on the relative response of the measuring instrument to the
contaminants being monitored, Permissible Exposure Limit, and the protection factors of

the respirators worn in each level of protection.

The PID will be calibrated daily according to the manufacturer’s recommendations and

guidelines. The SSHO or designee will calibrate the PID daily using isobutylene. In

022/722446/R9-14-1 WPF
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addition, the SSHO will measure background levels of organic vapors daily at the support

zone.

Responses to action levels will take place when organic vapor readings are sustained for
more than 30 seconds and less than two minutes apart. When at least three readings of 30
seconds or more, less than two minutes apart from one to the other are recorded,

appropriate responses will be taken.

8.3.3 Real-Time Monitoring Data Reporting and Documentation
When organic vapor or particulate levels exceed background levels, the SSHO will report

this information to the PHSM. The PHSM will then advise the SSHO as to when
operations should cease, levels of protection upgraded, and/or emergency re-

sponse/contingency plans initiated.

The SSHO will record all real-time air monitoring data on the log sheet as shown in
Appendix G. This log sheet will be completed daily for each piece of real-time monitoring
instrument used. Calibration data will be recorded on the Calibration Check Sheet located

in Appendix G.

84 PERSONAL SAMPLING PUMPS

Personal sampling pumps will be utilized in accordance with National Institute of
Occupational Safety and Health (NIOSH) methods 7300, 0600, and 0500 to collect samples
for inductively coupled plasma (ICP) metals, beryllium, chromium, respirable dust, and total
dust. These methods are provided in Appendix L. Appendix H contains Personal Sampling
Pump Calibration Sheets and Air Sample Data Sheets. Dust samples will then be analyzed
for total dust, respirable dust, and radionuclide specific activity. Beryllium samples will be

analyzed for total beryllium.

022/722446/R9-14-1. WPF
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Personal samples will be obtained throughout OU4. Personal sampling pumps will be
placed on personnel having the highest exposures as determined by the SSHO. Personal
samples will be obtained during the first two or three days of invasive activities in each Solar
Evaporation Pond. In addition, personal samples will also be taken during the first day of
invasive activities outside of the Solar Evaporation Ponds. Personal sampling results will

determine if levels of protection should be upgraded or downgraded.

8.5 SMEAR/WIPE PAPER

Smear/wipe paper will be utilized to perform smear tests to verify that equipment meets

DOE and EG&G radiological limits before leaving OU4. Guidelines for releasing

equipment are presented in Table 11.3.

8.6 LITMUS PAPER

Litmus paper will be utilized to monitor the pH of any liquid and/or saturated soils

encountered during RFI/RI activities.

8.7 HYDROGEN SULFIDE AND HYDROGEN CYANIDE DIRECT READING
INSTRUMENTS

During drilling operations within the solar ponds, at least one employee working in worst
case areas specified by the SSHO shall wear a direct reading instrument measuring hydrogen
sulfide and hydrogen cyanide concentrations. This instrument must have an alarm which

triggers when contaminant concentrations reach the PEL.

8.8 DETECTOR TUBES

Ammonia concentrations throughout OU4 shall be measured utilizing a Sensidyne Detector

Tube Pump with corresponding Detector Tubes.

022/722446/R9-14-1. WPF
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8.9 SOUND LEVEL METERS

A sound level meter will be utilized to determine employee noise exposures during all
drilling and jackhammering activities. If sound levels rise above 85 decibels on the A scale

(dBA), hearing protection must be utilized.

8.10 RADIONUCLIDE AIR MONITORING

The maximum airborne dust concentration will be measured with the MiniRam respirable

dust meter. The Maximum Expected Airborne Concentrations (MAC) of radionuclides in
dust will then be extrapolated according to the calculations presented in Appendix E.
Measured dust concentrations will then be compared to the lowest MACs as listed for each

specific location in Table 5.6.

8.10.1 The Ludlum, Model 12-1A Radiation Detector

A Ludlum, Model 12-1A Radiation Detector with Alpha Probe will be utilized to measure

external alpha particle concentrations.

Acceptable airborne radionuclide particulate concentrations are based on DACs as
described in Appendix F. Table 5.6 provides MACs and DAC:s for radionuclides present
throughout OU4. The Ludlum Model 12-1A with a Model 44-9 Beta, and Garmna probe
will be utilized to qualitatively measure all total surface contamination (fixed plus

removable).

8.10.2 Thermoluminescent Dosimeters

A Thermoluminescent Dosimeter (TLD) with a section for neutrons will be utilized to
measure external dose equivalent exposures. These TLD badges will be replaced and
analyzed by EG&G personnel once every three months. The TLDs must not be exposed

to excessive heat or X-ray machines.

022/722446/R9-14-1. WPF
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All instruments except the TLD must have been calibrated within the last 12 months and
checked daily. Radionuclide air sampling methodology must be utilized at OU4. These
specifications are described in Manual No. 3-21000-OPS-EMRG Environmental

Management Radiological Guidelines Manual and in Rocky Flats Radiological Operating
Instructions (ROI) 4.1.

8.10.3 RAM-4 Radiation Monitor

The RAM-4 Radiation Monitor will be used to measure external fixed radiation.

8.11 DECONTAMINATION MONITORING
All employees leaving the OU4 must have a whole body alpha frisk before leaving the site.

If a frisk performed with a Ludlum Model 12-1A with an air propositional probe indicates
levels greater than 250 counts per minute (cpm) per 100 square centimeters (cm?), the
individual must undergo decontamination before leaving the site. In addition, if total alpha
contamination is greater than 300 dpm per 500 cm’ the individual must undergo
decontamination before leaving the site. The Environmental Health and Safety Specialist

(EHSS) will perform this monitoring.

8.12 SURFACE CONTAMINATION SURVEYS

The EHSS will also perform monitoring for surface contamination present on equipment

utilized throughout the OU4, in the break trailer, storage areas, and changing rooms. The
frequency of these surveys will be determined by the SSHO. Specific surface contamination

monitoring procedures are classified in Environmental Management Radiological Guideline
(EMRG) 3.1.

022/722446/R9-14-1. WPF
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9.0 EMPLOYEE TRAINING

9.1 GENERAL

Employee training programs for field activities at RFP will conform with the OSHA 29 CFR
1910.120, as well as EG&G, and DOE requirements. Any personnel working in or regularly
entering the site (other than the support zone) for performing or supervising work, for
health, safety, or administrative purposes, or for maintenance or any other site related
purposes, must comply with the training requirements. Employee training requirements are

given in Table 9.1.

9.2 40-HOUR H&S TRAINING
All field employees must have completed the 40-hour basic health and safety training
required under OSHA 29 CFR 1910.120. In addition, all field employees shall be required

to receive a minimum of 3 days of onsite training under the supervision of a trained and

experience supervisor. This supervised field experience must be documented. In addition,

this initial training must be updated annually with 8 hours of offsite training.

Individuals who have not completed required courses, or cannot show evidence of

completing required training, will not be permitted to enter the site to perform hazardous

022/722446/R9-14-1. WPF
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activities. The training requirements are intended to provide employees with the knowledge
and skills necessary to perform hazardous waste site operations with minimal risk to their
safety and health.

9.3 SUPERVISOR TRAINING

All site supervisors must have completed an 8-hour training session for supervisors at
hazardous waste sites, the basic 40-hour training course, and 3 days of onsite training. The
supervisor training must address worker-on-the-job training, in addition to safety planning

and legal aspects of managing hazardous waste site workers.

9.4 RADIATION WORKER TRAINING

In addition to the training requirements discussed above, all field employees shall be
required to receive the 8-hour EG&G sponsored Environmental Radiation Worker Training
Class. This course is required by DOE Order 5480.11 and is used to educate employees

about standard industry radiation protection procedures.

9.5 SITE SPECIFIC TRAINING
All Project Team employees participating in EG&G RFP field activities shall also receive

site specific training. The site specific training shall be conducted by the SSHO with

assistance and/or consultation from the PHSM as necessary.

Prior to commencement of field activities, site specific training shall be conducted for all
OU4 personnel, including subcontractors, working on the RFI/RI. The site specific training

shall consist of an initial health and safety briefing on the following information:

- Names of personnel and alternates responsible for site safety and health;

- Safety, health, and other hazards present on the site;

022/722446/R9-14-1. WPF
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- Use of personal protective equipment, e.g., emergency escape respirator;
- Work practices by which the employee can minimize risks from hazards;
- Safe use of equipment on the site;

«  Medical surveillance requirements including recognition of symptoms and
signs which might indicate over-exposure to site hazards;

- Site control measures;
- Decontamination procedures; and

- Emergency response procedures for RFP.

Briefings will also be conducted for any OU4 employees participating in field activities at

a later date. All health and safety briefings will be documented.

All field personnel must be provided with and read a copy of this HASP. At the end of the
initial site specific training, attendants should sign a safety compliance agreement form,
presented in Appendix A, stating that they have read, understand, and agree to comply with
the provisions of the HASP. Individual’s refusing to sign the form will not be permitted to

work at the site.

9.6 DAILY SAFETY BRIEFINGS

The SSHO or designee will conduct daily safety meetings prior to the day’s field activities
and document them in the project safety log book. A review of primary hazards related to
site activities and modifications to safety and work procedures will be discussed. Daily
weather reports will be reviewed and field personnel notified if temperature extremes or
inclement weather could potentially threaten field personnel and activities. Work/rest
regimes and other potential weather-related restrictions will be conveyed. After attending

dailyhsayy%rieﬁngs, workers must sign the site safety briefing form located in Appendix 1.

022/722446/R9-14-1. WPF
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9.7 HAZARD COMMUNICATION

According to 29 CFR 1910.120, hazardous waste operations must implement a hazard
communication program meeting the requirement of 29 CFR 1910.1200. A copy of the

contractor’s hazard communication program will be retained in their main office.

The hazard communication program must apply to all field team members and
subcontractor employees working throughout OU4. This program covers the hazards of
chemicals which will be utilized throughout the OU4 site. In addition, training requirements

as well as the use and limitations of MSDS are covered in this program.

9.7.1 Material Safety Data Sheets (MSDS)

MSDS utilized by all field team members will contain information on physical

characteristics, properties, routes of exposure, exposure limits, and symptoms of exposure
for each hazardous material used for OU4 activities. The SSHO will keep a copy of all
MSDS for compounds utilized throughout the OU4 site at the work site. These will be
available for review by all employees, subcontractors, and site visitors. Most of the
chemicals and radionuclides present on the OU4 site are waste products. Therefore, MSDS

will not be supplied for these compounds. Sample field MSDSs are located in Appendix J.

9.7.2 Training
Before working on the OU4 site, all employees will undergo site-specific Hazard

Communication Training. This training will outline the specific hazards of chemicals utilized
by employees during RFI/RI activities. Employees will also be informed of the hazards of

waste products which are present throughout the OU4 site.
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9.8 TASK SPECIFIC TRAINING

All contractor or subcontractor personnel involved in core logging activities must take the

EG&G Core Logging Training Course.

9.9 GENERAL EMPLOYMENT TRAINING

All contractors and subcontractors working on OU4 activities must undergo one hour of
General Employment Training (GET) in order to enter the OU4 site. This course covers
Rocky Flats General Standard Operating Procedures (SOPs) relating to issues associated
with working in a DOE facility.

9.10 BLOODBORNE PATHOGEN TRAINING

According to EG&G mandate, all field team members must have a bloodborne pathogen

control program (BBPCP) in the event of exposure to body fluids when administering first
aid procedures. This BBPCP requires that all employees who may potentially be exposed
to bloodborne pathogens be trained on how to recognize activities which involve exposure
to potentially infectious materials, as well as the use and limitations of PPE. An example

of the contractor’s BBPCP is provided in Section 15.0.

9.11 RESPIRATOR FIT TESTING/TRAINING
All employees working at OU4 must have been medically approved and fit tested for the

use of a respirator. Employees must also be informed of respirator use, limitations, and

upkeep.

9.12 DOCUMENTATION

All training shall be certified with a training certificate or letter from the instructor. Copies

of training completed by the contractor will be maintained by the PHSM and onsite by the
SSHO.
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Environmental Restoration Management

10.0 PERSONAL PROTECTIVE EQUIPMENT

The selection of personal protective equipment (PPE) for OU4 activities requires an
evaluation of site specific contaminants and the concentrations and hazards that may be
potentially encountered. The personal protective equipment and action levels established
for project tasks are based on available data. As additional data and information become
available, the PHSM will adjust personal protective equipment and action levels accordingly.
Therefore, the personal protective equipment and action levels may change to provide the
best possible protection and safety factors for contractor and subcontractor personnel

participating in field activities.

10.1 UPGRADE AND DOWNGRADE

All contractor and subcontractor personnel participating in field activities may suggest to
upgrade or downgrade the levels of protection due to additional hazards encountered or
eliminated. The decision to downgrade will require consultation and approval of the SSHO,
the PHSM, and the PM. Under no circumstances will the level of protection be downgraded
without seeking consultation and permission beforehand. If protection is upgraded two
levels higher than what is required by the HASP, the SSHO will immediately contact the
PHSM prior to conducting the task. The SSHO must contact the EG&G Health and Safety

Liaison Officer when changes are put in place for the upgrade and downgrade of personal

022/722446/R9-14-1 WPF
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protective equipment. Action levels for upgrading and downgrading are provided in Tables
10.1 and 10.2 of this HASP.

10.2 LEVELS OF PROTECTION

Levels of protection have been defined in the EPA Standard Operating Guide, July 1988,
and also in the OSHA regulation, 29 CFR 1910.120. The levels of protection currently
anticipated for field activities include Level D, Modified Level D, and Level C. The

following is a brief description of the degree of protection provided by each level which may

be used during field activities. These levels are basic guidelines.

10.2.1 Level D

Level D is basically a work uniform. Level D protection provides no respiratory protection
and minimal skin and eye protection. It is anticipated that work performed in the buffer
zone will require Level D protection. This level of protection includes grey cotton coveralls,
required by EG&G, leather, latex, or nitrile work gloves, a hard hat, safety glasses, work

boots, and ear plugs in area with noise levels greater than 85 dB.

10.2.2 Modified Level D

Modified Level D includes the use of chemical protective suits for dermal protection, and

is necessary for field activities that may result in contact with contaminated water and soil.
A full-face air purifying respirator equipped with organic vapor or dust cartridges, as
determined by airborne contaminant levels described in Section 5.0, should be readily
available for immediate upgrade to Level C. Modified Level D protection requires the use
of the EG&G required grey coveralls, and/or tyvek chemical-resistant coveralls. Latex inner
gloves and nitrile outer gloves must also be worn. In addition, steel-toed safety boots with
outer latex boot covers are required. Furthermore, safety glasses with side shields must also

be worn. If noise levels exceed 85 dB, hearing protection must be utilized.

022/722446/R9-14-1. WPF
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10.2.3 Level C

Level C consists of the same protective clothing as in Modified Level D, with the addition
of a full face air purifying respirator. While not anticipated, any upgrades to Level B
(supplied air) will be done so upon recommendation by the PHSM or the SSHO.
Upgrading PPE to Level B protection will require the use of airline respirators or self-

contained breathing apparatus (SCBA).

10.3 EQUIPMENT FOR LEVEL D, MODIFIED LEVEL D, AND LEVEL C
PROTECTION

The equipment required for the various field tasks is listed in Table 10.3. Adequate

supplies of personal protective equipment will be available for all employees and at least

two site visitors at all times.

104 RESPIRATORY PROTECTION PROGRAM

Respiratory protection will be selected, used, and maintained in accordance with OSHA 29

CFR 1910.134 and the contractor’s Respiratory Protection Program. At this time, it is
anticipated that negative pressure, full-face air purifying respirators with High Efficiency
Particulate Absolute (HEPA) cartridges will be utilized as necessary during the OU4
RFI/RI. Respiratory protection requirements for contractor and subcontractor employees
have been discussed above. Implementation of those requirements and those discussed

below will be the responsibility of the SSHO with guidance from the PHSM.

104.1 Respiratory Selection

Initial required respiratory protection will consist of full face air purifying respirators
equipped with high efficiency particulate air (HEPA) cartridges. Modifications to
respiratory protection will be based on air monitoring data and field activities. All
respiratory equipment will be jointly approved by NIOSH and the Mine Safety and Health
Administration (MSHA).

022/722446/R9-14-1 WPF
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PERSONAL PROTECTIVE EQUIPMENT FOR LEVEL D,
MODIFIED LEVEL D, AND LEVEL C

Equipment Material
Level D |
Work clothes (provided by employee) Cotton (preferred)
Coveralls Cotton
Work gloves (or nitrile if liquids present) Leather or nitrile
Hard hat
Safety glasses Plastic
Work boots Neoprene or leather with steel
toe/shank

Ear plugs or muffs (in vicinity of heavy
. equipment)
Face shield*

Modified Level D

Chemical resistant coveralls Tyvek

Inner gloves Latex

Outer gloves Nitrile

Safety boots (inner) Neoprene with steel toe/shank
Boot covers Latex booties

Hard hat

Safety glasses Plastic

Face Shield*

Ear plugs or muffs (in vicinity of heavy
equipment)

Level C

Same as Modified Level D with addition of Full-Face Air Purifying Respirator with organic vapor
. cartridges or particulate (dust) cartridges or a combination of the two.

*  As required by PHSM or SSHO

022/722446/158. WPF
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In the unlikely event that Level B is required, OSHA 29 CFR 1910.134 states that breathing
air shall meet the requirement of the specification for Grade D or better breathing air as
described in the Compressed Gas Association Specification G 7-1966. Contractors will
require a Certificate of Analysis from vendors of breathing air in order to show that the air

meets this standard.
Initially, respirators must be utilized according to action levels provided in Tables 10.1 and
10.2. Once personal samples are obtained and analyzed for specific activity, action levels

may be changed.

10.4.2 Respirator Availability

Each individual on site requiring respiratory protection will be assigned a respirator in which
the individual has been properly fitted. The individual will also receive a recloseable bag
in which to properly store the respirator when it is not in use. Each individual receiving a
respirator will place his/her name on the unit where it will not interfere with the seal and

on the bag. Interchanging of respirators among workers will be strictly prohibited.

All cartridges will be changed a minimum of once every two weeks. However, water
saturation of the filter or dusty conditions may necessitate more frequent changes. Changes
will occur when personnel begin to experience increased inhalation resistance, or
breakthrough of a chemical warning property. A sufficient quantity of cartridges will be

available.

104.3 Fit Testing
Pre-project respirator fit tests will be required of all contractor personnel and subcontractors

who may wear negative pressure respirators at OU4. The test will utilize isoamyl acetate

and irritant smoke. The fit test must be for the style and size of the respirator to be used

022/722446/R9-14-1 WPF
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by each employee. Additionally, a positive and negative fit check shall be conducted each

time a respirator is donned.

104.4 Medical Certification
Only workers who have been certified by a physician as being physically capable of

respirator usage will be issued a respirator. Those who have not or cannot show proof of

certification will not be permitted to enter the exclusion or contamination reduction zones.

104.5 Inspection, Cleaning, and Storing
Respirators will be checked periodically by the SSHO and inspected before each use by the

wearer. All respirator and associated equipment will be decontaminated and wiped cleaned
after each use. Respirator wipes will be located at the Decontamination Pad. Upon
cleaning, respirators will be thoroughly dried and placed into the supplied storage bag. The
bagged respirator will then be stored when not in use in a location away from temperature
extremes, sunlight, dirt, or hazardous chemicals which may degrade the integrity of the

respirator. An inspection checklist is provided in Table 10.4.

10.4.6 Miscellaneous Respirator Requirements
Normal eyeglasses cannot be worn under a full-face respirator because the temple bars

interfere with the respirator’s sealing surfaces. For workers requiring corrective lenses,
special spectacles designed for use with respirators will be provided. Only gas permeable

contact lenses shall be worn with any type of respirator.

No personnel who have facial hair which interferes with the respirator’s sealing surface will
be permitted to wear a respirator. Personnel who report to work with interfering facial hair
will be asked to shave prior to initiating daily activities. If the individual refuses, he will be

dismissed from the site until he does report with interfering facial hair removed.

022/722446/R9-14-1. WPF
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TABLE 10.4

PERSONAL PROTECTIVE EQUIPMENT
INSPECTION CHECKLIST

Type of Personal Protective Equipment Inspection

Chemical Protective Suit Inspected for imperfect seams, tears, malfunctioning
closures, discoloration, and stiffness

Gloves Blow in new gloves to check for leaks, also check
for tears and punctures

Air Purifying Respirators Check respirator material for pliability,
deterioration, and distortion;

Check face shields for cracks and fogging;

Check cartridges to make sure they are the proper
type for intended use, that the expiration date has

not passed, and that they have not been previously
opened; and

Always perform positive and negative pressure
checks before use.
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10.5 ACTION LEVELS FOR UPGRADING PROTECTIVE EQUIPMENT

Action levels for upgrading personal protection and initiating emergency response actions

are detailed in Tables 10.1 and 10.2.
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11.0 DECONTAMINATION AND PERSONAL HYGIENE

Decontamination and personal hygiene procedures will be the responsibility of the SSHO.
- All personnel will be trained in the specific steps for decontamination prior to entering the
exclusion zone. The SSHO will inspect decontamination procedures and correct any

deficiencies.

Decontamination procedures will take place at the new decontamination pad east of
Pond 207-B North. The principal health hazards which could be associated with inadequate
decontamination procedures at this pad include inhalation and skin exposure to beryllium
and radionuclides. The following sections will discuss the proper decontamination
procedures. Decontamination operations will comply with EG&G RFP EMD Manual
Operation SOP, Manual 5-21000-OPS, Procedure Number FO.12, Rev. 2.

11.1 DECONTAMINATION

This section will outline decontamination procedures for personal and equipment, as well

as cleaning of the decontamination area. In addition, disposal of generated wastes will also

be addressed in this section.

022/722446/R9-14-1 WPF
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11.1.1 Personal Decontamination

All personnel leaving the Exclusion Zone (EZ) must be decontaminated using a soap and
water wash solution, and a water rinse. Decontamination shall take place in the
Contamination-Reduction Zone (CRZ) and is mandatory for all personnel exiting the EZ.
The CRZ shall consist of the following:

- Fencing or some type of enclosure to prevent unauthorized traffic from
entering the area;

- Step off pad and ancillary decontamination equipment;
- A separate exit and entry way to prevent cross contamination; and

. A sheet of plastic or polyethylene where decontamination equipment will
located.

Workers leaving the EZ will remove all disposable PPE in the CRZ. All PPE will be
removed prior to the removal of respirator equipment. The sequence for Level C
decontamination is outlined in the following. Figures depicting Level D and Level C
decontamination sequences should be provided as figures to this section.

- Place all equipment and supplies on plastic drop cloth provided,;

«  Remove hard hat and place in box next to plastic drop cloth;

- Remove all tape and place in waste container provided;

- Remove boot covers and place in waste container provided,;

- Remove outer gloves and place in waste container provided;

- Remove disposable coveralls and place in waste container provided,;

«  Check for radiological contamination;

- Remove and wash respirator and place in storage bag provided; and

022/722446/R9-14-1. WPF
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« Remove inner gloves and place in waste container provided.

Removal of PPE should be conducted in a manner to prevent skin contact with the outer
portion of PPE.

The SSHO or designee(s) shall be responsible for assisting personnel leaving the EZ in
decontamination procedures. Decontamination support personnel will assist in the

following:

- Setting up wash stations for decontamination procedures;
- Setting up waste containers for disposal of PPE;

- Providing a plastic drop cloth for segregation of equipment needed to be
decontaminated;

- Segregating of equipment on plastic drop cloth;
- Washing and rinsing off of personnel leaving the EZ;
«  Removing and placing PPE in waste containers provided; and

- Bagging respirators.

Table 11.1 provides a list of equipment needed for decontamination of personnel and PPE.
All decontamination procedures for handling of PPE will be conducted in accordance with
EG&G RFP EMD Manual Operation SOP, Manual 5-21000-OPS, Procedure Number FO.6,
Rev. 2.

11.1.2 Equipment Decontamination

Instruments or pieces of equipment that require decontamination will remain in the CRZ
until they are adequately decontaminated and confirmed to be free of surface and internal

radiological contamination ( <20 disintegrations per minute (dpm)/100 square centimeters
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TABLE 11.1

EQUIPMENT NEEDED FOR DECONTAMINATION
OF PERSONNEL AND PERSONAL PROTECTIVE EQUIPMENT

Equipment

Use

Plastic Drop Cloths

Waste Containers

Decontamination Solution
(soap and water)

Long-Handled, Soft-Bristled Brush
. Kim-Wipes

Radiation Monitor

Organic Vapor Monitor

Lockers/Cabinets

Emergency Showers
Soap and Water Solution

Lockers/Closets

Contaminated PPE and sampling
equipment may be deposited

Storing solid and liquid waste that must be
discarded

To remove contaminants

Help wash and rinse off contaminants
For wiping PPE

Screen for radiation contamination
Screen for organic vapors

Storage of decontamination clothing,
equipment, supplies

Emergency Decontamination
To remove contaminants

Storage of clean clothing and personal
items
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(cm?®) of removable alpha radioactive contamination), and visible residue. Decontamination
procedures include the removal and disposal of plastic wrapping, and wiping down exposed
surfaces using a cloth moistened with a soap and water solution. Table 11.2 provides a list
of supplies needed for decontamination of equipment. Decontamination of general
equipment will be conducted in accordance with EG&G RFP EMD Field Procedures SOP,
Manual 5-21000-OPS, Procedure Number FO.3, Rev.2.

Large equipment, such as drill rigs, will be checked for radiation contamination, as needed,
to meet radiological decontamination standards of 500/100 cm® total radioactive
contamination (fixed plus removable). Once this is accomplished, the equipment will be
steam cleaned and remonitored prior to being transferred from the Pad. Equipment leaving
the CRZ will be monitored as outlined in Section 18.10 of the EG&G Health and Safety
Practices Manual prior to removal from the CRZ. Decontamination of heavy equipment
will be conducted in accordance with EG&G RFP EMD Manual Operation SOP, Manual
5-21000-OPS, Procedure FO.4, Rev 2.

Equipment will not be removed from the site until it has been determined that it has met
the radiological contamination standards of <20 dpm/100 cm’ of removable radioactive
contamination, or 500 dpm/100 cm? total radioactive contamination (fixed plus removable).
In addition, a Property Release Evaluation Form must be completed and approved by
EG&G Radiological Engineering Department prior to removing the equipment offsite.
Vehicles used in potentially radioactive areas will also be checked for radioactive
contamination. This will be conducted prior to any vehicle leaving the RFP site. Radiation

Control Limits are listed in Table 11.3.
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TABLE 11.2

EQUIPMENT NEEDED FOR DECONTAMINATION
OF FIELD SUPPLIES, INSTRUMENTS, AND EQUIPMENT

EquipmentUse

Plastic Drop Cloths

Waste Containers

High Pressure Wash or Steam Cleaner

Kim-Wipes

Radiation Monitor

Organic Vapor Detector

Contaminated equipment may be deposited and
segregated

Storing contaminated equipment that must be
discarded

To remove contaminants
For wiping equipment
Screen for radiation contamination

Screen for organic vapors

022/722446/161 WPF



EG&G ROCKY FLATS PLANT Manual No.: RFP/ERM-94-00037

FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0

FOR OPERABLE UNIT 4, SOLAR Page: 70of9

EVAPORATION PONDS Effective Date: SEY 3o oqm

ROCKY FLATS PLANT Organization: ERM
TABLE 11.3

RADIATION CONTAMINATION CONTROL LIMITS

TABLE I: ALPHA LIMITS
Removable Total Fixed Plus
_ Removable
Area Smears (dpm/100cm?) Swipes (dpm) (dpm/100cm?)
Uncontrolled 20 N/A 500
Controlled 20 N/A 500®
Radiological 200 500" 5,000?

TABLE II: BETA/GAMMA LIMITS
Removable Total Fixed Plus Removable
Area Smear (dpm/100cm?) (dpm/100cm?)
Uncontrolled 200 5,000¥
Controlled 200 5,000
Radiological 1,000 5,0009

' Minimum detectable activity using the Ludlum Model 12-1A with air proportional detector. Total Efficiency

(instrument and detector) is 50%. 250 cpm equals 500 dpm. No activity per area is specified since swipes
are not used to quantify activity levels.

2 500 dpm/100cm? is the DOE limit for Uncontrolled and Controlled Areas. 5000 dpm/100 cm? is the DOE
limit for Radiological areas. The minimum detectable activity using the Ludlum Model 12-1A with air
proportional detector of approximately 50 cm?® is 1000 dpm/100 cm® which corresponds to a 250 cpm
instrument meter reading,

* 5000 dpm /100 cm? is the DOE limit for Uncontrolled and Controlled Areas and is the Rocky Flats limit for
Radiological Areas. The minimum detectable activity (MDA) using the Ludlum Model 31 rate meter with
the 44-9 pancake GM detector is 50000 dpm/1000 cm? This corresponds to a meter reading of 200 cpm.
The maximum allowed background for this MDA is 100 cpm with the instrument range switch on the X1
setting.

022/722446/162.WPF



EG&G ROCKY FLATS PLANT Manual No.: RFP/ERM-94-00037

FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0
FOR OPERABLE UNIT 4, SOLAR Page: 8of 9
EVAPORATION PONDS Effective Date: SEF 1B 90

ROCKY FLATS PLANT Organization; ERM

11.1.3 Samples Collected

Samples collected during field activities require a blanket property release evaluation and

will be checked for radioactive contamination and decontaminated prior to removal from
the site. Decontamination procedures include decontaminating containers using a soap and
water solution. If samples test positive for radioactive contamination, they will not be
permitted to leave the site. Samples shipped offsite must comply with applicable DOT
regulations including 49 CFR part 107. Handling of residual samples will be conducted in
accordance with EG&G RFP EMD Field Procedures SOP, Manual 5-21000-OPS, Procedure
Number FO.9, Rev. 2.

11.1.4 Cleaning of the Decontamination Area (CRZ)
The CRZ will be kept clean and orderly by the SSHO and/or contractor in charge of the

decontamination pad. The SSHO or his/her designee will ensure plastic bags or barrels are
provided for the disposal of PPE, and adequate amounts of decontamination supplies are
available. In addition, the SSHO or his/her designee will ensure the wash/rinse water is
changed daily. Handling of decontamination water and wash water will be conducted in
accordance with EG&G RFP EMD Manual Operation SOP, Manual 5-21000-OPS,
Procedure Number FO.7, Rev.2.

11.1.5 Disposal of Generated Wastes

The waste liquid generated onsite will be stored and treated at the decontamination pad.
All solid wastes generated (i.e., disposable PPE), will be contained in 55-gallon drums and
left onsite until project completion. These drums must be labeled in accordance with

applicable regulations.
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11.2 PERSONAL HYGIENE

Personnel will be prohibited from smoking, chewing, eating, or drinking except in designated
areas in the Support Zone (SZ). Personnel will be required to change in the provided
changing facilities into EG&G issued coveralls, which will be removed by EG&G, and
laundered by EG&G at the end of the day. Lockers will also be provided to store personal
items. In addition, all employees working onsite must also take a shower in the Contractor

shower facilities before leaving the plant.
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12.0 MATERIALS HANDLING

Several hazards may be associated with material handling activities. Operations which may

create materials handling hazards include but are not limited to vehicle operation, drilling

activities, loading, unloading and moving of equipment, use of hand tools, and utilization of

electric motors. These materials handling activities can cause injuries such as cuts, lower

back trauma, muscle sprains, broken bones, and electrocution. After more equipment

design and construction information becomes available, more specific materials handling

procedures will be outlined.

022/722446/R9-14-1 WPF

LY
LR



Tt

Pew %
EG&G ROCKY FLATS PLANT Manual No.: RFP/ERM-94-00037
FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0
FOR OPERABLE UNIT 4, SOLAR Page: 1 of 15
EVAPORATION PONDS Effective Date: S3F5 15 4q0;
ROCKY FLATS PLANT Organization: EKYE&

/. ﬂ(// f_/)’//7‘/

OU4 Projgft Manager / J Date
Environmental Restoration Management

13.0 ACCIDENT PREVENTION PLAN

This Accident Prevention Plan (APP) along with the rest of the HASP will be the accident
prevention policy of the contractor and its subcontractors during work at the RFP. Details

of the APP are presented below.

13.1 PERSONNEL RESPONSIBILITIES

All contractor and subcontractor employees participating in RFP RFI/RI activities are
expected to conduct themselves and their actions in a manner so as to minimize the
potential for accidents. All field team members supervisory personnel will be responsible
for seeing that individuals under their direct supervision are aware of the standard operating
procedures for field activities and that they are carrying out the procedures in a safe
manner. Variations in procedures or the addition of new procedures from this document
must have the written approval of the PHSM prior to initiation. The SSHO will have day
to day responsibility for enforcing this APP.

13.2 EXPECTED SAFETY HAZARDS
Section 5.0 and 6.0 discusses the hazards anticipated during site work at RFP. In summary,

these hazards include:

« Chemical - inhalation or skin contact with metals and radionuclides;

022/722446/R9-14-1. WPF
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+  Weather/Temperature Extremes - the weather can bring extreme heat,
severe rainstorms, high winds, lightning, cold temperatures, and snow;

+  Physical - including noise from heavy equipment, use of hand tools, motor
vehicle operation, and hazards from the sun (ultraviolet radiation - sunburn);
and

+  Ergonomic - including heavy lifting and use of hand tools.

Overall, the hazards related to the RFP OU4 activities are low to moderate.

13.3 SUBCONTRACTOR SUPERVISION

All contractor and subcontractor personnel will comply with all provisions of the HASP.

Subcontractor personnel will be required to attend all safety meetings and to read, review,
and understand the provisions of the HASP dependent upon their assigned responsibilities.
Each of the subcontractor personnel will be required to sign the acknowledgement form
found in Appendix A of the HASP.

The subcontractor must provide proof that personnel meet the training, fit-testing, and
medical surveillance requirements of the HASP if their activities will expose them to
hazardous conditions. In addition, the subcontractor supervisory personnel must meet with
the SSHO and the appropriate site task foreman daily to review activities for each day the

subcontractor is onsite. A summary of this meeting will be logged in the SSHO field log.

The subcontractor will cease operations at any time if requested by the SSHO or the site
task foreman. This request may be as a result of an observed safety violation, impending
hazard not known to the subcontractor, or for any other reasonable cause known to the

SSHO or the site task foreman.
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134 SAFETY MEETINGS

The SSHO will give a health and safety briefing prepared with the PHSM prior to initiation
of field activities. This briefing will be of sufficient duration to address all of the material
covered in this HASP. All contractor and subcontractor personnel that will be participating
in field activities should have had the opportunity to read this HASP prior to this initial
meeting so that any questions they have can be addressed at the initial meeting.
Contractors will notify appropriate RFP representatives of this meeting so that they may

review emergency and plant operating procedures with the employees.

Prior to commencing field activities each day, a short health and safety briefing will be
conducted by the SSHO to address the day’s activities as is necessary. The daily safety
briefing will serve to notify individuals of any deficient areas that need to be corrected or
operations changes made that affect field work. The briefing will emphasize the specific
concerns associated with the day’s planned field activities. Daily weather reports will be
reviewed to determine work/rest regimen. The SSHO will complete the form shown in

Appendix I following each meeting and retain the form as part of the project files.

13.5 FIRE PREVENTION AND PROTECTION

To minimize the potential for fires, and to reduce the impact of any fire, proper fire

prevention and protection procedures will be followed. The following list includes some of
the most often cited fire prevention and fire protection requirements, but it is not intended

to be all inclusive:
No smoking is allowed in the exclusion zone or contamination reduction
zone;
- All storage, handling, and use of flammable and/or combustible liquids, e.g.,

vehicle fuel, etc., must be under the supervision of the SSHO or a person
designated by the SSHO and the requirements of OSHA’s Hazardous
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Communication Standard (29 CFR 1910.1200) must be adhered to, e.g.,
training, Material Safety Data Sheets (MSDS) on site, etc.;

Electrical lighting is the only means acceptable for artificial illumination
where flammable liquids, vapors, fumes, dusts, or gases may be present. All
electrical equipment and installations must be in accordance with the
National Electric Code for Hazardous Areas;

Portable fire extinguisher shall be provided where necessary (see below),
inspected, and maintained in accordance with National Fire Protection
Association Regulation #10, Portable Fire Extinguisher;

An ABC fire extinguisher, rated not less than 10 1b shall be provided within
S0 feet of an areas in which more than five gallons of flammable or
combustible liquids or five pounds of flammable gas are being used;

At least one portable fire extinguisher not less than 2-1/2 Ib must be
provided on all vehicles used for transporting or dispensing flammable or
combustible liquids;

«  Personnel will avoid driving and parking vehicles where tall vegetation may
come in contact with hot tail pipes and catalytic converters;

« All spills of flammable and combustible liquids will be cleaned and
containerized immediately; and

Rubbish, rags, or other combustible material will be placed separately from
areas where flammable or combustible liquids are stored, handled, or
processed.

In the event of a fire or explosion, appropriate emergency responses will be followed, as

presented in Section 14.0 of this HASP.

13.6 SITE HOUSEKEEPING
The site will be kept in a neat, organized, and orderly fashion. Items such as tools,
equipment, hoses, etc. will be kept picked up to minimize tripping and falling hazards. Used

disposable clothing and equipment will be placed in drums immediately upon removal and

022/722446/R9-14-1 WPF
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the drum lids replaced. Drums will not be filled to the point where the lid will not fit

without force. Tall vegetation within a 10 ft radius of ignition sources, will be cut to a

height of one inch or less.

The SSHO will inspect the site daily for housekeeping. These inspections will be recorded

in a written fashion and maintained with the project log.

13.7 MECHANICAL EQUIPMENT INSPECTION

Inspection of mechanical equipment will be conducted as follows:

Before any machinery or mechanized equipment is placed in use, it shall be
inspected and tested by a competent mechanic and certified to be in safe
operating condition. Records of tests and inspections shall be maintained
at the site by the contractor shall become part of the official project file, and
shall be made available upon request of the designated authority;

The SSHO shall designate an individual to be responsible for the inspection
of all machinery and equipment daily and during use to make sure it is in
safe operating condition. Tests shall be made at the beginning of each shift
during which the equipment is to be used to determine that the brakes and
operating systems are in proper working condition;

Preventive maintenance procedures recommended by the manufacturer shall
be followed,;

Any machinery or equipment found by the contractor or designated authority
to be unsafe shall be deadlined and its use prohibited until unsafe conditions
have been corrected. A tag indicating that the equipment shall not be
operated nor the tag removed shall be placed in a conspicuous location on
the equipment. The tag shall remain until it is demonstrated to the
individual deadlining the equipment that it is safe to operate. Where
possible, lockout procedures shall be used;

Inspections or determinations of road conditions and structures shall be
made in advance to assure that clearances and load capacities are safe for
the passage or placing of any machinery or equipment; and
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Other standard operating procedures as outlined in Section 18.0 will be
followed.

13.8 FIRST AID AND MEDICAL FACILITIES

Initial first aid procedures will be conducted and evaluated by the SSHO or his designate.
If the injury or situation cannot be handled with first aid, the SSHO will instruct personnel
to call for emergency help as outlined in the emergency response procedures in Section 17.0.
The SSHO, or his designate will be currently certified in multimedia first aid and CPR by

the Red Cross or equivalent organization.

Complete first aid, medical information, and the type and location of emergency equipment
can be found in Section 17.0 of the HASP.

13.9 SANITATION
Sanitation of the site will follow requirements of 29 CFR 1910.120(n). For the RFP, the

following procedures will be implemented:

- There will be an adequate supply of potable water kept in clean, tightly
closed containers with a tap. Containers used for distributing potable water
will be marked. Where disposable cups are used, an appropriate receptacle
will be nearby for proper disposal of the cups;

- All non-potable water sources will be clearly marked;

- Toilet facilities will be provided onsite. This facility will be equipped with
a locking mechanism from inside. If the facility is portable, it will be
serviced on a weekly basis;

- Shower and changing facilities will be cleaned on a daily basis and sanitized
weekly. The facilities will be appropriately heated or cooled. They shall
provide enough storage space for each worker to store and maintain street
clothing and work clothing in a clean fashion. RFP currently has working
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shower facilities in the contractor yard which can be used by the contractor’s
employees and subcontractors; and

« All individuals who enter the exclusion zone will be required to follow

decontamination procedures as outlined in Section 11.0 of the HASP.

The following is a list of additional health and safety practices for health and safety concerns

which have not been specified elsewhere in this HASP.
13.10 CONTAMINATION AND EXPOSURE PREVENTION
Contractor and subcontractor personnel participating in field activities at RFP have the

potential to become contaminated during the following activities:

+ Contact with contaminated soils;

Sitting or kneeling on the ground in the exclusion zone;
+ Coming in contact with contaminated equipment; and

+ Inhaling contaminated dusts.

Exposure to hazardous or contaminated materials shall be kept to a minimum by adherence
to the recommended personal protective equipment and decontamination procedures. All
Contractor and subcontractor personnel are expected to follow contamination avoidance

work practices.
As much care as is feasible will be used to prevent contamination of small equipment.

Sampling and monitoring instrumentation will not be set on potentially contaminated

surfaces.
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13.11 ONSITE MEDICAL MONITORING
In addition to the provisions of the contractor’s medical surveillance program, onsite medical
monitoring of personnel should be performed for projects where heat stress or cold stress

is a major concern. These are described below.

13.11.1  Heat Stress Monitoring
When activities at RFP take place during weather conditions where temperatures are above

70 degrees Fahrenheit (°F), heat stress symptoms will be monitored closely and a work/rest
regime will be developed on a daily basis by the SSHO. The work/rest schedule will be
dependent on weather conditions encountered. Physiological monitoring of deep body
temperature and body water loss will not be feasible. Heart rate monitoring will be possible
during break periods. During activities which do not require PPE, heat stress monitoring
consistency of heart rate measurements will be initiated by the SSHO when temperatures
reach 80°F during tasks considered light to moderate and 75°F during heavy work loads.
During activities which do require PPE, the SSHO will initiate heart rate monitoring when
temperatures reach 75°F for light to moderate work loads and 70°F for heavy work loads.
A 10-minute break will be taken at these times to allow the SSHO to check heart rates. If
individuals’ heart rates are 110 beats per minute or less, they can resume work. If greater
than 110 beats per minute, individuals will break another 10 minutes, and the next work
period will be shortened by 33 percent. If the heart rate is still above 110 at the end of that
10-minute period, the individual will be decontaminated and rest in the support zone for at

least one hour. These periods will be modified as employees become acclimatized to the

heat.
To prevent heat-related illness, each site personnel will be required to drink at least eight
(8) ounces of water or electrolyte-added drink at each break and at least 16 ounces at lunch.

In addition, self-monitoring and buddy monitoring will be essential in order to prevent any

022/722446/R9-14-1. WPF



EG&G ROCKY FLATS PLANT Manual No.: RFP/ERM-94-00037

FINAL REPORT HEALTH AND SAFETY PLAN Revision No.: Rev. 0
FOR OPERABLE UNIT 4, SOLAR Page: - 90f15
EVAPORATION PONDS Effective Date: LEP 15 1904
ROCKY FLATS PLANT Organization: ERM

heat stress illness. If the dry bulb air temperature exceeds 70°F, the SSHO or designee
shall monitor employees for any potential symptoms of heat stress or any unusual behavior.
These measures, in addition to training on heat stress, should help prevent any heat stress
illness from occurring. Section 6.1 provides information on heat stress disorders, how to

identify symptoms of each, and emergency response actions.

If the air temperature remains below 70°F, the following work schedule is a guideline for

all levels of protection listed in this HASP:

2 hours - work;

« 15 minutes - rest;

« 2 hours - work;

« 45 minutes - lunch;

« 2 hours - work;

« 15 minutes - rest; and

- 2 hours - work.

Rest means minimal physical activity. Rest should be accomplished in the shade. Any
activity requiring only minimal physical activity can be performed during rest periods, e.g.,

preparation of sampling documentation, other paperwork requirements.

13.11.2  Cold Stress Monitoring
When activities at RFP take place during weather conditions where temperatures are below

freezing, cold stress symptoms will be monitored closely and a work/rest regime will be

developed on a daily basis by the SSHO. The work/rest schedule will be dependent on
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weather conditions encountered. Physiological monitoring of deep body temperature will
not be feasible. In cold weather, precautions should be taken to prevent cold exposure by
wearing properly insulated garments and taking warm-up breaks when necessary. When
temperatures are at or below freezing, provisions will be implemented for additional full
body protection. In addition, workers will be warned not to allow even inadvertent contact
of bare skin with items having a surface temperature below 19.5°F. For exposed skin,

continuous exposure is not permitted for an equivalent chill temperature at or below 25.5°F.

To prevent cold-related illness, all site personnel will be required to drink plenty of fluids.
In addition, self-monitoring and buddy monitoring will be essential in order to prevent any
heat stress illness. Environmental monitoring using the air temperature and wind speed
indices to determine wind chill will be conducted to determine work/rest schedules
accordingly. If ambient air temperature is below freezing, the SSHO or designee shall watch
employees for any potential symptoms of cold stress or any unusual behavior. These
measures, in addition to training on cold stress, should help prevent any cold stress illness
from occurring. Section 6.2 provides information on the types of cold stress disorders, hot

to identify symptoms of each, and emergency response actions.

If the air temperature remains above freezing, the following work schedule is a guideline
for all levels of protection listed in this HASP:

« 2 hours - work;

« 15 minutes - rest;

« 2 hours - work;

+ 45 minutes - lunch;

« 2 hours - work;
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+ 15 minutes - rest; and

« 2 hours - work.

Rest means minimal physical activity. Rest should be accomplished in heated areas. Any
activity requiring only minimal physical activity can be performed during rest periods, e.g.,

preparation of sampling documentation, other paperwork requirements.

13.12 BUDDY SYSTEM

Contractor and subcontractor personnel shall adhere to the buddy system when conducting
field activities at RFP, meaning that they will work in groups of at least two when wearing
personal protective equipment or when working in exclusion or decontamination areas.
Prior to initiating activities in any exclusion area, field personnel will check in with the
SSHO for clearance. Upon receiving clearance, field personnel may proceed with field

activities.

13.13 ACCIDENT INVESTIGATION/REPORTING
13.13.1 Accident Reporting

Reportable accidents include, but are not limited to:

- Injuries to personnel of any magnitude;

- Tool or equipment failure which results or could result in serious injury;
- Fire or explosion of any magnitude;

- Exposure of unprotected personnel to toxic agents;

«  Vehicle accidents; and

- Any damage to client or private property.
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All injuries/illnesses, no matter how minor they appear, are to be reported to the
employee’s immediate supervisor. The SSHO and supervisor should then see to it that the

incident is logged and properly reported.

Under no circumstances will an injured employee drive himself/herself to the hospital,
clinic, etc. An employee with minor injury may be transported by car after first aid
treatment is given as decided by the SSHO. The employee who transports the injured
person should be trained in first aid and CPR whenever possible. Any injury that is not

minor, or when in doubt of severity of injury, will be transported by ambulance.

Employees who require medical treatment or are involved in incidents where the employee
requires transport to a doctor, hospital, clinic, etc., will not be allowed to resume work
without a written statement from the treating physician. This statement should give
diagnosis, date of return to work, and any work limitations. Should a statement such as
"light duty" be given, the SSHO will call the treating physician to determine the exact

restriction that is needed.

13.13.2 Forms and Reporting Procedures
13.13.2.1 Injury/Iliness Log
An Injury/Illness Log will be kept at the OU4 site by the SSHO for injuries/illnesses and

first aid treatment that is given to employees. All injuries, no matter how minor they
appear, are to be logged. Minor injuries such as small cuts, scrapes, small first degree burns,
and splinters that require only first aid treatment, are entered on this log only. Any incident
that requires the completion of an Accident Report form must also be logged. Maintaining
this log will help in meeting OSHA recordkeeping requirements and in responding to minor

incidents before they become major. The original log should be retained in site records.
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13.13.2.2 Accident Report
The contractor’s Accident Report form located in Appendix K will be completed in the

following work-related circumstances:

«  Any work-related injury involving muscles and joints (strains/sprains);
«  All work-related back injuries;
«  All work-related chemical exposures;

«  Any work-related injury/illness which involves medical treatment (treatment by
doctor, hospital, clinic, chiropractor, dentist);

«  Any work-related accident that results in death of an employee;

«  Any incident that involves property damage or questionable property damage but
not necessarily employee injury; and

«  Any work-related incident (near miss) in which an injury could have occurred and
that attention is needed to prevent similar incidents from occurring and preventing
an injury accident.

Minor injuries such as scrapes, small cuts, small splinters that require first aid treatment
only, do not require completion of the Accident Report. However, should condition of
injury change and require medical treatment, then a report must be completed. If in doubt
as to how to classify an injury (first aid or medical), complete the Accident Report. The

Accident Report will be completed the day of the injury/accident.

The SSHO shall:

«  Notify the contractor’s main office, the PHSM, the consulting physician, and the
RFP site representatives, by telephone as soon as possible;

- Complete the accident report within 24 hours of the occurrence;
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+  Have involved employee(s) review and sign the report;
- Send original report to the contractor’s main office within 24 hours;
- Retain a copy of the report for site records; and

- Fill out any written reports required by EG&G.

In the event an accident involves:
fatal injury;
- five or more persons admitted to the hospital; or

- there is significant property damage (greater than $50,000),

It will immediately be reported to the contractor’s main office. This office will then conduct
an in-depth investigation and the accident site should be left undisturbed if possible until

released from the investigation. These situations will also be reported immediately to
OSHA.

13.14 SAFETY INSPECTIONS
The SSHO will conduct and document daily safety inspections. These inspections will be
recorded and maintained with the project files. All deficiencies noted during these

inspections will be corrected as soon as possible depending upon seriousness of the

deficiency.

13.15 SAFE WORK PRACTICES

Section 18.0 lists general work practices, standard operating procedures, and controls for the
RFP site project. Following those general practices will assist in preventing accidents and

€xposures.
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13.16 DUST CONTROL

As a primary occupational health issue associated with this project relate to the inhalation
of particulates, implementation of dust control measures will be an important control. A
water spray or mist will be applied to the area in which grading, excavating, or compacting
activities are being conducted. Only enough water should be applied to minimize dust
emissions. If significant dust emissions cannot be prevented, the SSHO should be consulted
regarding additional control measures, additional monitoring, or the use of personal

protective equipment.

13.17 PHASE-ACTIVITY HAZARD ANALYSES AND CONTROL
There will be numerous activities conducted by the contractor in various locations of the
OU4 site which will expose field personnel to the hazards described above. These activities

include, but are not limited to:

«  Mechanized and manual soil excavation;

- Transport of contaminated soils;

- Soil sampling; and

«  Use of vehicles and heavy equipment.
Tables 7.1 shows the hazards of the activities and the corresponding control procedures to
be utilized at RFP. Many of the control procedures have been described elsewhere in the

HASP. The tables will briefly describe control procedures and reference the appropriate

sections of the HASP for a detailed explanation of the control mechanisms.
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14.0 SITE CONTROL

Controlling the spread of contamination and unauthorized access to the site will be
accomplished through the use of work zones, communication, and site security. Each of

these will be detailed below.

14.1 WORK ZONES
Prior to the commencement of RFI/RI activities at OU4, controlled zones of activity will
be established as suggested by the NIOSH/OSHA/USCG/EPA’s document titled

"Occupational Safety and Health Guidance Manual for Hazardous Waste Activities." This

will reduce the spread of any potentially contaminated material and reduce personnel

exposure. The controlled zones will include the following:
- Exclusion Zone - where contamination does or could occur and where
construction activities will take place;

- Contamination Reduction Zone - where decontamination operations will
occur; and

- Support Zone - clean zone outside the contamination reduction zone.
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Each work zone will be clearly identified on a site plan and/or delineated in the field with
visible markings. This information must be communicated either verbally or through the

use of diagrams to all contractor and subcontractor personnel.

14.1.1 Exclusion Zone (EZ)

An EZ will be established around each drilling area and around the location where the
contaminated soils will be sampled and/or transported. In addition, a buffer area will be
included in the EZ. The extent of the buffer area (i.e., 30 feet) and the exact location of
each EZ will be based on site conditions and site entry points as determined by the SSHO.
The exclusion zone will be posted with EG&G radiation work area signs and barriers will
be used to demark the site entry points. A Radiation Work Permit (RWP) must be posted
in accordance with the EMRGS. In addition, the RWP must be posted at all entry and exit
points to the exclusion zone. At the present time, IHSS 101 is the Exclusion Zone. This

will be modified as RFI/RI activities and conditions change.

All contractor and subcontractor personnel entering the exclusion zone must wear the
prescribed levels of protection as outlined in Section 10.0. Levels of protection may change
if conditions change or if more data becomes available. In addition, all field team members
entering the exclusion zone must meet the medical surveillance and training outlined in
Section 9.0 and 16.0. An additional egress location will be established prior to entering the
exclusion zone in case an emergency egress route is necessary during the emergency. The

status of each exclusion zone will change as RFI/RI activities proceed.

14.1.2 Contamination Reduction Zone (CRZ)

This area will minimize the transfer of contaminants from the exclusion zone to the support
zone and offsite and prevents personnel exposure. The CRZ provides physical separation

between the exclusion zone and the support zone, and provides transition from using clean
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to site-dedicated equipment. Personnel and equipment decontamination will occur in the
CRZ. The CRZ shall be marked as such with visible markers.

It is recommended that the CRZ be established on the east side of the protected area (PA)
near the decontamination pad east of Pond 207-B North. The protected area is where all
plutonium operation at RFP are located. For work performed in the buffer zone, the CRZ
will be set up near the buffer zone decontamination pad, or other suitable area as
determined by the SSHO. The contractor shower and changing facility is also available for
use and will be coordinated with RFP plant representatives. The SSHO, with guidance from
the PHSM will be responsible for setup of a contamination reduction corridor (CRC). All
liquids from personnel and equipment decontamination will be contained and discharged
to existing sumps and treatment systems. To the extent feasible, small equipment taken into
the exclusion zone shall be covered or bagged/contained in such a way as to allow for
removal and disposal of the cover to provide decontamination. Heavy equipment such as
drill rigs will be decontaminated using a high pressure, hot water washer or steam cleaner

in the designated contamination reduction corridor.

14.1.3 Support Zone

The support zone shall be secured against active or passive contamination from the work
site through distance from the EZ, physical separation by the CRZ, and decontamination
procedures. The support zone will be established considering accessibility, current OU4
activities, wind direction, and line-of-sight to work. Included in this area will be the site
office, vehicle parking, beverages for personnel, and a shaded break/lunch area. The
support zone will serve as the communication base, and will be supplied with at least one
outside telephone line. Location of some facilities within the support zone may change as

conditions change.
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14.2 SECURITY AND ACCESS CONTROLS

Site security will be the same as that presently in place for the site. However, contractor
equipment and facilities will be locked at the end of each work day by the PM or his
designee. Access to the site outside of work hours will be prohibited for contractor

employees and subcontractors.

All visitors to the OU4 will be required to sign in and sign out, and a security log of all site
access will be kept by the SSHO. Visitors will be briefed by the SSHO on health and safety
procedures and will be escorted at all times on site. Visitors must be respirator fit-tested
and trained in compliance with OSHA requirements to be allowed outside the support zone

and into contaminated areas.

14.3 COMMUNICATIONS
EG&G will provide the contractor with a trailer equipped with hard-line telephone

communications. Posted adjacent to the telephone will be emergency numbers, including:

+ Plant security

- Plant fire department

« Plant ambulance;

- Plant medical building; and

- Plant emergency services.
In addition, the list of contacts shown in Section 17.0 will be posted.

EG&G supplied radios, as well as the EG&G public address system will be the primary

methods of communication for employees involved in field activities.
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14.4 PERMITS

Activities throughout the OU4 site are controlled by the EG&G Radiation Work Permit.
This permit describes job information, hazard descriptions, radiation safety requirements and
permit duration. In order for the permit to be valid, approval signatures must be obtained

before work commences.

In addition to the Radiation Work Permit, site activities are controlled by EG&G soil
disturbance requirements such as an Excavation Permit. Further controls include contractor

and EG&G SOPs as well as training requirements.

14.5 RADIOLOGICALLY CONTROLLED AREA

OU4 is considered to be a Radiologically Controlled area (RCA) as well as a Radiological
Area (RA). An RCA is designated when the contamination levels are below established
standards, but radiological precautions may be necessary to alert workers of potential

hazards. An RA is any area within an RCA with the following conditions:
- Where an individual can receive a dose equivalent greater than 5 mrem in
1 hour at 30 centimeters (¢cm) from the radiation source or from any surface

through which the radiation penetrates; and/or

- where airborne radioactive concentrations greater than one tenth of the

derived air concentrations are present (or are likely to be); and/or

- where surface contamination levels exceed those specified in Table 11.3.

Due to the RCA and RA status of OU4, signs must be posted around the entire area.
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15.0 BLOODBORNE PATHOGEN EXPOSURE CONTROL PLAN

Under EG&G directive, an example of the contractor’s Bloodborne Pathogen Exposure
Control Plan has been included in this HASP. This Bloodborne Pathogen Exposure Control
Plan (BPECP) will be the bloodborne pathogen exposure prevention policy for all contractor
and subcontractor employees who may come into contact with human blood or other human
body fluids while working at RFP. Although all first aid procedures will be performed by
EG&G personnel, this bloodborne pathogen control program will be followed in the unlikely

event of contractor and subcontractor employee exposure to blood and body fluids.

15.1 PERSONNEL RESPONSIBILITIES
The following subsections outline responsibilities of Project Team members, supervisors, the
PHSM, and the SSHO.

15.1.1 Onsite Personnel

All personnel participating in RFI/RI field activities are required to participate in
occupational exposure to bloodborne pathogens training. In addition, Project Team
employees are expected to read and understand this BPECP, and conduct themselves and
their actions in a manner so as to minimize the potential for expoSure to bloodborne
pathogens. Employees are also responsible for immediately notifying their supervisor of any

exposure incidents.
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15.1.2 Supervisors

Supervisory personnel will be responsible for ensuring that individuals, under their direct
supervision, are aware of the provisions set forth under this BPECP. These provisions
include engineering and work practices, proper labeling requirements, PPE, and housekeep-
ing. In addition, supervisors are responsible for ensuring their employees have received
occupational exposure to bloodborne pathogens training. Supervisors are also responsible

for reporting all exposure incidents to the SSHO or PHSM.

15.1.3 PHSM and SSHO

The PHSM will be responsible for ensuring that all contractor employees have received

training. In addition, the PHSM must maintain copies of training records, as well as medical
records, and records of exposure incidents. The PHSM shall also maintain a list of tasks
and procedures, or groups of closely related tasks and procedures in which occupational
exposure to bloodborne pathogens could occur under certain, but rare, circumstances.
Variations in procedures or addition of new procedure to this BPECP will also be the
responsibility of the PHSM. Variations or new procedures will not be implemented without
written approval from the PHSM. The SSHO will have day to day responsibility for
enforcing this BPECP, and reporting exposure incidents to the PHSM.

15.2 ROUTES OF EXPOSURE

Bloodborne pathogens may be present in body fluids such as blood and saliva, or in unfixed

tissue. Bloodborne pathogens may enter the body through various means including, but not
limited to, broken glass or sharp objects which can pierce or puncture the skin, such as nails,

jagged edges on cans, or cutting utensils.
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15.3 POTENTIALLY EXPOSED EMPLOYEES

All RFI/RI employees have a slight chance of bloodborne pathogen exposure from injury
of co-workers during OU4 activities. Personnel with the greater potential for exposure to

body fluids as part of their job duties include the following:

Occupational Health and Safety personnel;
Emergency response personnel; and

- Employees trained in first aid.

154 ENGINEERING CONTROLS AND WORK PRACTICES

Controls such as latex gloves and other PPE shall be used to eliminate or minimize

employee exposure, where feasible.

Work practices shall be used to eliminate or minimize employee exposure, and shall include

(but not be limited to) the following:

No smoking, eating, or drinking in work areas;

Food and drink shall not be stored where potentially infectious materials are
present;

- Broken glassware or contaminated sharp objects shall not be picked up
directly with the hands;

Handwashing shall be enforced,
- Good housekeeping practices shall be enforced;

Protective covering shall be used to protect equipment and other surfaces
from contamination;
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Proper labeling in accordance with applicable regulations shall be used on
potentially contaminated equipment or containers holding contaminated
material; and

Information on potentially contaminated equipment or material shall be
conveyed to all affected employees.

15.5 PERSONAL PROTECTIVE EQUIPMENT

Employees must wear an apron and latex gloves if in contact with body fluids.

15.6 HEPATITIS B VACCINATION

All contractor and subcontractor employees who have the potential to be occupationally
exposed to bloodborne pathogens, shall have available to them the Hepatitis B vaccine and
vaccination series. The vaccination shall be provided free of charge to the employee

through their employer. The Hepatitis B vaccination shall be provided in accordance with
OSHA 29 CFR 1910.1030(f).

15.7 EXPOSURE INCIDENTS

Investigation of exposure incidents is required to determine the cause for the exposure and
to prevent a recurrence. Investigation of the exposure incident will be conducted by PHSM
or SSHO. In addition, the exposure incident and investigation will be documented and a
copy will be provided to the exposed individual. A copy will also be kept on file in the

contractor’s main office.

Once an exposure incident is reported, a medical evaluation follow-up will be immediately
available to the exposed individual. In addition, results of the individual’s testing shall be
made available to the employee. The employee shall be informed of applicable laws and

regulations concerning disclosure of the identify and infectious status of the source

individual.
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158 SPILL CLEAN-UP AND DECONTAMINATION

Clean-up of blood and body fluid spills shall be performed by authorized personnel wearing
the appropriate PPE. Surfaces or equipment potentially contaminated shall be immediately,
or as soon as feasible, decontaminated. An approved germicide/sterilant will be used to
decontaminate equipment or surfaces. Materials used in the decontamination process shall
be placed in an appropriate labeled container. Under no circumstances will a RCRA

regulated chemical be used as a germicide/sterilant.

15.9 HANDLING AND DISPOSING OF POTENTIALLY INFECTIOUS WASTE

Material that is potentially contaminated with infectious waste should not be handled

without proper PPE. Potentially contaminated material should be placed in a proper
container to minimize the spread of contaminants. Containers holding such material will
be appropriately labeled in accordance with OSHA 29 CFR 1910.1030(g).

When moving containers of potentially contaminated material, the containers will be sealed
tightly to prevent spillage or protrusion of contents during handling, storage, or transport.
Containers should be placed in secondary containers if leaks occur. The secondary
containers shall be closeable, designed to contain contents, and prevent leakage. In
addition, these containers must be labeled or color-coded according to federal standards.

Regulated wastes shall be placed in containers as addressed above.

Containers that are reusable shall not be opened, emptied, or cleaned manually in any

manner that could potentially expose individuals.

15.10 TRAINING REQUIREMENTS

Employers will ensure that all employees involved in field activities at RFP participate in

a training program. The training program shall provide information on the following:
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15.11

General explanation of epidemiology and symptoms of bloodborne diseases;
Explanation of the employers control plan;

How to recognize tasks and other activities that may involve exposure to
potentially infectious materials;

The use and limitations of methods that will prevent or reduce exposure
including engineering controls, work practices, and PPE;

Removal, handling, decontamination, and disposal of potentially
contaminated equipment or material;

Information on vaccinations and post-exposure evaluation;
Emergency response action; and

Labeling requirements.

RECORD-KEEPING

Training record shall be maintained for 3 years from the date on which training took place.

Training records, as well as medical records, shall be readily available to the employee, to

employee representative, to the OSHA Director, and Assistant Secretary in accordance with
29 CFR 1910.20.
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16.0 MEDICAL MONITORING

16.1 MEDICAL EXAMINATION

All contractor employees and subcontractors participating in field activities at RFP will be

required to participate in the contractor’s medical surveillance program, or an equivalent
program that satisfies the OSHA standard 29 CFR 1910.120 (f). All medical examinations
and procedures shall be performed by or under the supervision of an occupational physician.
At a minimum, the medical examination will include the following elements:

«  Occupational and medical history;

« Complete physical examination;

- Electrocardiogram;

- Pulmonary function test;

»  Chest X-ray;

- Blood chemistry screening profile;

- Blood count with differential and platelets;

- Urinalysis;

- Vision screening;

- Audiogram; and
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- A baseline bioassay provided by EG&G.

The examining physician shall provide a written opinion on the examination which will

contain the following:

«  The results of the medical examination and tests;

- Opinion as to whether any detected medical conditions would place the
employee at an increased risk;

- Physician’s recommended limitation on assigned work; and

« Statement that physician has informed employee of results of examination
and any medical conditions which require further examination or treatment.

All employees participating in field activities are subject to the contractor’s and EG&G
medical examination requirements. These include pre-employment and post-employment
physicals, as well as yearly physicals. In addition, a medical examination must be performed

if an employee has been acutely exposed to any chemical or physical hazards.

Content of the post exposure examination is highly dependent on the nature and extent of
exposure. The need for a non-scheduled examination will be determined by the PSHM and

the examining physician.

If requested by EG&G representatives, contractor employees and subcontractors may be
required to submit urine and fecal samples for a radionuclide bioassay. This service will be
provided by EG&G. Employees who have been exposed to radionuclides during previous
activities may have to undergo additional testing procedures. After bioassays are performed,
a Radiological Protection Incident Report Form RF-46988 and a Radiological Deficiency
Report will be completed.
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170 EMERGENCY RESPONSE PLAN AND CONTINGENCY PROCEDURES

This emergency response and contingency plan has been developed in anticipation of
potential onsite and offsite emergencies during RFI/RI activities. The purpose of the plan
is the provision of procedures and policies to minimize the impact of site-related
emergencies. Emergencies which may occur during the RFI/RI include worker-related
emergencies such as chemical exposure, accidents, medical problems, PPE failure, and
physical injuries. Possible waste-related emergencies include fire, explosion, leaks, release
of toxic vépors, and collapse of containers. This plan will outline the responsibilities and

procedures for responding to these onsite emergencies.

17.1 PERSONNEL ROLES AND RESPONSIBILITIES

All site personnel will have the responsibility of reporting all accidents and emergency
situations to the SSHO immediately. Upon receiving information concerning site
emergencies, the SSHO will activate emergency response procedures as outlined in this plan.
Upon initial activation of the plan, the SSHO or his designee will immediately notify the
Project Manager by telephone. Within 24 hours of notification, the SSHO will submit a

written report to the contractor’s main office. The written report shall include:

- Name and title of person reporting the incident;
« Date and time of incident;
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Location of the incident;

Brief summary of incident;

« Cause;

 Casualties (fatalities, disabling injuries);

« Details of any existing chemical hazard or contamination;

- Estimated property damage;

. Action taken by the contractor to ensure safety and security; and

«  Other damage or injury sustained.

172 TRAINING

The elements of this plan will be discussed in detail at the site-specific safety training course
as discussed in Section 9.0. In addition, weekly and daily safety briefings and meetings will
be utilized to review emergency procedures. Visitors will always be accompanied onsite by
an individual who is knowledgeable in the site emergency procedures. In addition, site
visitors will be briefed prior to entering the site on important emergency procedures, signals,

and actions.

17.3 COMMUNICATIONS

17.3.1 Onsite Communications

Personnel crews onsite will be in visual and/or radio contact with support zone office and
SSHO. Emergency information will be relayed through various mechanisms. However,
because high noise levels may interfere with voice communication, secondary
communications will be utilized whenever an emergency situation arises. These secondary
communications will include a compressed air horn and hand and body signals. Compressed

air horn signals will be utilized and signify the following:
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- One long blast - evacuate area immediately;
+  Two short blasts - localized problem (not dangerous to workers); and

- Two long blasts - all clear.

Visual signals will include:

« Hands on head - need assistance;
«  Thumbs up - all okay;
«  Thumbs down - no; and

«  Grip partners’ waist with both hands - leave area immediately.

17.3.2 Offsite Communications

The support zone office will be connected with telephone service for communication offsite.
Next to each telephone will be a list of emergency telephone numbers and other vital

information necessary for quick emergency response actions.

17.3.3 Alarms

Although employees working on RFI/RI activities throughout OU4 will not be working
inside buildings, they will be working in the PA near several buildings. Therefore, it is
imperative that all employees become familiar with different types of RFP alarms. RFP has

alarms for the following emergencies:

« Fire;
«  Civil Defense;

- Civil Defense attack;
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- Criticality;
« Glove Box Overheat; and

+ Selective Alpha Air Monitor Alarm.

If an alarm is sounded, evacuate the area and proceed to the evacuation point stipulated by
the SSHO. An announcement will come across the RFP life support/plant warning public

address system with further instructions.

It is imperative that all employees learn the different alarm sounds. Therefore, before
starting work at OU4, all employees must call 966-7541 and listen to a recorded message
of the different RFP alarms.

174 EMERGENCY RECOGNITION AND PREVENTION

The elements of the HASP for the RFI/RI project will minimize the risk of an emergency
situation occurring. However, regardless of how alert and careful site personnel are,
unforeseen circumstances beyond the control of the field personnel can result in an
emergency. It is important that field personnel are able to recognize when a situation

occurs that is or may lead to an emergency situation.

In order to assist field personnel in recognizing these situations, daily safety briefings will
be held which will be used as a forum to remind personnel of potential emergency situations
and the procedures to follow in the event of an emergency. These meetings will review the
tasks to be performed, the time constraints and work limitations for the day, hazards that

may be encountered, and emergency procedures.
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17.5 SAFE DISTANCES AND PLACES OF REFUGE

17.5.1 Safe Distances

EG&G and/or the SSHO will determine at the time of the emergency what a safe
evacuation distance will be and alert all site personnel and visitors. This determination will
be based on a number of factors including wind direction and speed; what the incident is;

toxicological properties; and other specific incident and site-related factors.

17.5.2 Refuges
A refuge will be established at the entrance to the contamination reduction zone. This
refuge can be used for localized emergencies which do not require evacuation. This refuge

will be a shaded area with emergency supplies.

17.6 ONSITE EMERGENCIES

Field personnel will notify the SSHO immediately in the event of accident, injury, spill, fire,
or other emergency or potential emergency situations. The SSHO will then activate the
emergency response plan and follow appropriate actions. Various procedures are outlined

below.

17.6.1 Site Security and Control
The SSHO will locate and notify all field personnel and visitors in the event of an

emergency. The SSHO will then ensure personnel are in safe areas as necessary and
activate response procedures. The SSHO will ensure that all individuals responding to the

emergency are appropriately equipped.

The SSHO will designate an individual to proceed to the site access gate and control the
entry and exit of site personnel and visitors. Only EG&G emergency response personnel

will be permitted to enter the site and the emergency area.
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17.6.2 Evacuation
All contractor employees, subcontractors, and visitors must evacuate the OU4 site under the

following condition:
- If instructed by the Life Support/Plant Warning (LS/PW) Public Address
System;
- If instructed by the Site Supervisor; and

«  When the wind speed reaches 35 miles per hour (mph).

Personnel will be directed to evacuate an area in the event of a high wind or lightning

warning.

On a daily basis, the SSHO will designate two safe evacuation areas. If evacuation is
necessary from an area, the upwind safe area will be used as a gathering place where the
SSHO or his designate can account for all site personnel and visitors. At this time, further

instructions will be provided to evacuees.

17.6.3 EG&G Notification

EG&G notification requirements are based on the type and seriousness of the situation.

If a spill or other non-life threatening situation occurs, the Project Manager, Bruce
Peterman, must be notified at extension 8659 (pager 5472). In addition, the Health and
Safety Liaison Officer, Lisa LeLievre, must also be notified at extension 7691 (pager 5390).
If the above personnel cannot be contacted, Rocky Flats Emergency response personnel

must be directly notified.
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17.6.4 Life Threatening Emergencies

If a life threatening emergency occurs, the following procedures must be implemented.

1. Evacuate the area
2. Call 2911 for life threatening emergencies.

This number will access the Emergency Coordinator, Plant Protection
Central Alarm Station, Fire Department Dispatch Center, and the Medical
Department. The plant protection central alarm station will activate the
Building Emergency Support Team (BEST)

3. Provide as much information as possible including the following:

Your name

Operable Unit

Location of the emergency
Type of emergency
Condition of the injured
Other hazards in the area

4. Other RFP groups may be notified. Radiological Engineering and Industrial

Hygiene will assess the hazards associated with any spill. Waste operations
will contain and clean up spills.

17.6.5 Fire and Explosions

The potential for fire or explosion is low. However, if an incident occurs, personnel will

immediately evacuate the area and the fire department will be notified at extension 2911.

Personnel in the vicinity of the fire will determine if they can safely extinguish it. If they

can, the fire extinguishers are provided in the vehicles, in the CRZ, or in the support zone:

If the fire is too big to extinguish with the use of an extinguisher, site personnel will

immediately evacuate the area and wait for the EG&G fire department to arrive.
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17.6.6 Spills

Cleanup of incidental releases of hazardous substances can be performed with minimal risk
to personnel if correct procedures are followed. Responses to incidental releases of
hazardous substances where the substance can be absorbed, neutralized or otherwise
controlled at the time of release can be performed by employees in the immediate release
area, if the responders are familiar with the potential safety and health hazards associated
with the spill cleanup, and the appropriate precautions and personal protective equipment

is used.

An example of incidental releases/spills that can be handled by site process personnel

include:

- Spills of hazardous substances where the responders are familiar with the
hazards (and PPE selection) associated with cleaning up the quantity of
material spilled.

The HAZMAT team should be notified at extension 2911 if the spill or
release of the hazardous substance cannot be absorbed, neutralized or
otherwise controlled at the time of release by employees in the immediate
release area. Additionally, HAZMAT should be notified if potential safety
or health hazards (i.e. fire, explosion, or chemical exposure) exist. If the
hazards associated with cleaning up the quantity of material is not known,
or the connect PPE selection is not known, then HAZMAT should be called.
Examples of situation that may require HAZMAT response include:

- Propane leak;

- Propane fire/explosion; or
- Forklift battery acid spill.
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17.6.7 Reporting
The Waste Program department will decide if reports must be made under RCRA and

CERCLA. The Response and Reporting department must also be notified of the incident

at extension 7264.

A table listing the contractor’s key emergency response personnel and their phone and pager

numbers must be included at the end of this section.

17.6.8 Emergency Decontamination
The necessity for decontamination in emergency situations will be determined by EG&G

Emergency Response personnel or the SSHO. If decontamination will interfere with, or
delay life-saving care, it should be eliminated. If an injury is not life-threatening, but may
aggravate the injury, decontamination should be avoided, the victim wrapped in a blanket

or plastic cover to protect medical personnel.

17.6.9 Emergency Medical Treatment and First Aid

In the event of an injury, illness, or chemical exposure, the SSHO will evaluate the situation
and determine appropriate action. If first aid or other treatment is required, the SSHO or
his designate will notify the EG&G medical department. Injuries, illness, or exposure will
be handled as indicated in Table 17.2.

Table 17.1 shows the required emergency equipment and the locations required for that
equipment. Water in emergency shower and eye wash units will be changed weekly. Each
unit will be inspected daily to ensure they are full. First aid kits will also be inspected
weekly to ensure the kit is stocked adequately. If items are missing, they will be obtained
and placed in the kits immediately. Fire extinguishers will be checked weekly to ensure full

pressurization. All inspections will be conducted by the SSHO or designee.
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TABLE 17.1

EMERGENCY EQUIPMENT REQUIREMENTS AND LOCATIONS

Equipment - Required Locations
2A-10B:C Dry Chemical Fire extinguisher Each field vehicle, CRZ, shower/change facility
Industrial First Aid Kit Support Zone office, shower/change facility, (kits in
vehicles will be kept in sealable plastic bag)
Stretcher Support Zone
Emergency Showers CRZ
Emergency Eye Wash Units CRZ and at least one field vehicle in EZ
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TABLE 17.2

EMERGENCY TREATMENT FOR ACUTE INJURY, ILLNESS, AND EXPOSURE

Situation

Treatment

Chemical Exposure - inhalation
Chemical Exposure - skin contact

Heat Cramps

Heat Exhaustion
Heat Stroke
Frostbite
Hypothermia

Physical Injury

Remove victim immediately from site, eliminate
decontamination and remove person to fresh air.
Administer CPR as necessary and seek medical assistance.

Remove person from area immediately. Remove
protective clothing and wash individual with copious
amounts of water. Seek medical assistance.

Remove individual from area to shady, cool area.
Remove protective clothing and provide fluids.

Remove protective equipment immediately. Remove
individual from area to cool area. Provide fluids and seek
medical attention.

Remove protective equipment immediately. Remove
individual from area and bathe in cool water. Seek
immediate medical assistance.

Remove clothing and apply heat to affected limbs. Warm
extremities in a bath of warm water (104° - 107°F). Do
not rub or massage frozen areas.

Contact emergency medical personnel. Move victim to
shelter and remove wet clothing. Provide warm blankets,
clothing, and beverages.

Provide first aid and medical treatment as necessary.
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17.6.10 EG&G Medical Department Location
First aid activities will either occur in the field or at the EG&G Medical Department. The

EG&G Medical Department is located outside the protected area in Building 122. From
OU4, exit the protected area from the southeast security portal. Make a right onto Central
Avenue and take Central Avenue to Building 122. The EG&G medical facility is located
in Building 122.

A copy of the route map to the EG&G medical department will be placed in all site support

vehicles. All site personnel will become familiar with the route and travel time required.

For medical problems which cannot be treated on plant site, EG&G uses St. Anthony
Hospital. The EG&G medical department will determine if the patient should be
transported to this hospital. If hospitalization is necessary, the patient will be transported
by ambulance. To reach St. Anthony Hospital, leave the RFP by the east gate. Make a left
on Indiana Street and a right on Highway 128. Take 128 to Wadsworth Boulevard (Highway
122), and make a right. Take Wadsworth to West 92nd Avenue and turn left. Take 92nd
Avenue to Federal Boulevard (Highway 287) and make a right, then make a left on 84th
Avenue. St. Anthony Hospital is located on the north side of the road at 2551 West 84th
Avenue, in Westminster, Colorado. The phone number for St. Anthony Hospital is
426-2157.

Weather-Related Emergency
High winds, tornados, severe thunderstorms, and blizzards are possible at the RFP. In the

event of a tornado, site personnel will evacuate to a safe area as directed by EG&G
personnel or go to the nearest low lying area on the site and lay down. Decontamination

will be bypassed. Personnel will not enter trailers or vehicles.
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In the event of an impending thunderstorm, EG&G representatives and the SSHO will
require a cessation of all site activities. Personnel will immediately proceed to the CRZ,
decontaminate, and seek shelter. If the storm is fast-moving where personnel may be
threatened by completing decontamination operation, personnel will evacuate the site
immediately and seek adequate shelter as designated by EG&G representatives. This

judgment will be made by the SSHO.

Work activities will not resume until EG&G representatives and the SSHO notify all
personnel that all is clear. Upon this notice, the site will be surveyed for drainage and
indications of releases or spread of hazardous substances. Response to any damage or

hazard will follow all requirements of the HASP.

17.7 EMERGENCY RESPONSE CRITIQUE AND FOLLOW-UP
Site activities will not resume following an emergency until the PHSM, SSHO, PM, and

EG&G representatives, have ensured that all response equipment has been inspected,
recharged, and prepared for another emergency. In addition, work will not resume until
these individuals along with offsite emergency personnel have evaluated the response actions
from the emergency. This evaluation along with all details of the emergency and the
associated response will be kept in the project files. The evaluation will address the

following areas:

- Cause of the incident;
- What could have prevented the incident;

- What procedures caused the incident and were response procedures
appropriate and adequate;

- Has the site changed as a result of the incident, are there new hazards, or
have hazards been eliminated; and
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- Was the community appropriately and adequately protected.

Once these areas have been adequately addressed, site activities will resume. The HASP

will be modified to include the information generated as a result of the incident.

Documentation from the incident will be accurate, authentic, and complete. All

documentation will be kept in the project file.
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Environmental Restoration Management

18.0 STANDARD OPERATING PROCEDURES

In addition to the detailed procedures and requirements of the HASP, common sense will
prevail at all times. The following is a list of standard operating procedures to be adhered

to by site personnel at all times.

18.1 PERSONNEL PRACTICES

The following are rules and regulations to be followed by all contractor’s and subcontractor

personnel participating in field activities:
- The personal protective equipment required by the SSHO and this HASP
shall be worn by all contractor and subcontractor personnel;
Eating, drinking, chewing tobacco or gum, smoking, and any other practice
that may increase the possibility of hand-to-mouth contact is prohibited in

the exclusion and contamination reduction zones;

- Contractor and subcontractor personnel shall not be allowed to wear contact
leases while wearing respirators;

Alcoholic beverages shall not be allowed onsite;
- No individual shall engage in field activities without proper notification.

Workers must also comply with the buddy system which will always be used
for field activities during the RFI/RI;
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Personnel should wash their hands and face thoroughly with soap and water
prior to eating, drinking or smoking;

Personnel will avoid contact with potentially impacted substances. Personnel
shall not walk through puddles, pools, mud, etc. and will avoid, whenever
possible, kneeling on the ground, leaning or sitting on equipment or ground.
Monitoring equipment should not be placed on potentially impacted surfaces
(i.e., ground, etc.);

All field crew members should make use of their senses to alert them to
potentially dangerous situations in which they should not become involved
(i.e., presence of strong, irritating, or nauseating odors);

Field team members will prevent, to the extent possible, spillages. In the
event that a spillage greater than one pint or one pound occurs, EG&G
personnel will contain and clean-up the spill. If the spill is smaller than this
amount, it can be cleared by contractor or subcontractor employees;

Field crew members will be familiar with the physical characteristics of the
site, including:

- Wind direction in relation to impacted area
- Accessibility to equipment and vehicles

- Communications

- Areas of known or suspected constituents

- Site access

- Nearest water sources;

The number of personnel and equipment in the impacted area should be
minimized but only to the extent consistent with workforce requirements of
safe site operations;

All wastes generated during RFI/RI activities should be disposed of as
directed by the EG&G and the PM; and

All personal protective equipment should be used as specified and as
required by the SSHO or PM.
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18.2 WORK RESTRICTIONS

All RFI/RI activities at the OU4 site will be conducted during daylight hours unless
adequate lighting as approved by the SSHO is provided. Work will cease immediately upon

the signs of impending thunderstorms and lightning, high winds, or other severe weather.

18.3 TRAFFIC HAZARDS

Personnel will adhere to all Colorado and RFP traffic regulations and exercise due caution.

Personal vehicles will not be allowed in the exclusion zone or contamination reduction zone.

Seat belts where provided, must be worn at all times by all passengers while driving at the
RFP.

18.4 HEAVY EQUIPMENT SAFETY

Heavy equipmentf can represent a substantial hazard to workers. In general, requirements
for motor vehicles and material handling equipment are provided in the OSHA Construction
Industry Standard 29 CFR 1926, Subpart O. The following safe work practices (SWPs)

should be followed when heavy equipment is in use:

Use common sense. Workers should not assume that the equipment
operator is keeping track of their whereabouts. Never walk directly in back
of or to the side of, heavy equipment without the operators knowledge;

Hard hats, steel toe boots, and safety glasses are to be worn at all times
around heavy equipment. Other protective gear as specified in this health
and safety plan is also applicable;

Remain alert at all times;

Maintain visual contact at all times;

Establish hand signal communication when verbal communication is difficult.

Determine one person per work group to give hand signals to equipment
operators;
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Be aware of footing at all times;
Only qualified/licensed people are to operate heavy equipment;

Use chains, hoists, straps, and any other equipment to safely aid in moving
heavy materials;

Use proper personal lifting techniques;

The use of a piece of equipment will not occur by individuals who are not
familiar with its operation. This applies to heavy as well as light equipment
(i.e., jackhammers);

Be sure that no underground or overhead power lines, sewer lines, gas lines,
or telephone lines, will present a hazard in the work area;

Keep all non-essential people out of the work area;
Prohibit loose-fitting clothing or loose long hair around moving machinery;
Keep cabs free of all non-essential items and secure all loose items;

Instruct equipment operators to report to their supervisor(s) any abnormali-
ties such as equipment failure, oozing liquids, unusual odors, etc.;

When an equipment operator must negotiate in tight quarters, provide a
second person to ensure adequate clearance;

Implement an ongoing maintenance program for all tools and equipment.
Inspect all tools and moving equipment regularly to ensure that parts are
secured and intact with no evidence of cracks or areas of weakness that the
equipment turns smoothly with no evidence of wobble and that it is
operating according to manufacturer’s specifications. Promptly repair or
replace any defective items. Keep maintenance and repair logs;

Store tools in clean, secure areas so that they will not be damaged, lost or
stolen;

Keep all heavy equipment that is used in the exclusion zone in that zone
until the job is done. Completely clean such equipment within the
designated vehicle decontamination pad;
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Vehicles may not have cracked windshields or windows;

Blades, buckets, dump bodies, and other hydraulic systems must be fully
lowered when equipment is not in use;

- Parking brakes shall be engaged when equipment is not in use;

All vehicles with rollover protective structures (ROPS) will have seat belts;
operators will be trained in the use of seat belts, and the seat belts shall be
used at all times during vehicle operation;

With certain exceptions provided in 29 CFR 1926, Subpart O, all material
handling equipment will be provided with ROPS;

«  Equipment with an obstructed rear view must have an audible alarm that
sounds when it is operating in the reverse direction (unless a spotter guides
the vehicle operator);

Material handling equipment that lacks a ROPS must not be operated on a
grade, unless the grade can safely accommodate the equipment involved;

A safety barrier will be used to protect workers whenever a tire is inflated,
removed, or installed on split rims; and

Heavy equipment will be inspected by the operator prior to the beginning
of each work shift, and the SSHO shall ensure the compliance to this
regulation.

18.5 EG&G SOPS

The RFI/RI involves OU wide radiological survey, surficial soil sampling and vadose zone
monitoring. In addition, field sampling and geophysical investigations will be performed in
the vicinity of the original pond, in the existing solar ponds, and in the interceptor trench
system. Furthermore, some boreholes will be drilled off site. The activity and correspond-
ing EG&G Standard Operating Procedures (SOPs) which apply to OU4 activities are

described below:
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FO0.1 Windblown Contaminant Dispersion Control

F0.2 Field Document Control

F0.3 General Equipment Decontamination

F0.4 Heavy Equipment Decontamination

FO0.5 Handling Purge and Development Water

FO0.6 Handling of Personal Protective Equipment

FO0.7 Handling of Decontamination Water and Wash Water

FO0.8 Handling of Drilling Fluids and Cuttings

F0.9 Handling of Residual Samples

FO0.10 Receiving, Labeling, and Handling of Waste Containers

FO0.11 Field Communications

F0.12 Decontamination Facility Operations

F0.13 Containerizing, Preserving, Handling, and Shipping Soil and Water

Samples

FO0.14 Field Data Management

F0.15  Use of Photoionizing and Flame Ionizing Detectors

F0.16  Field Radiological Measurements

FO0.18 Environmental Sample Radioactivity Content Screening

GW.1  Water Level Measurements in Wells and Piezometers

GW.2  Well Development

GW.S  Measurement of Ground Water Field Parameters

GW.6  Ground Water Sampling

GT.1 Logging Alluvial and Bedrock Material

GT2 Drilling and Sampling Using Hollow-Stem Auger Techniques

GT3 Isolating Bedrock from Alluvium Using Grouted Surface Casing

GT4 Rotary Drilling and Rock Coring

GTS Plugging and Abandonment of Wells

GT.6 Monitoring Well and Piezometer Installation

GT.8 Surface Soil Sampling

GT.10 Borehole Clearing

GT.15  Geophysical Borehole Logging

GT.18  Surface Geophysical Surveys

GT.20 Installation of Lysimeters

A copy of all EG&G SOPs will be kept onsite.
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19.0 RCRA PERMITS AND NEW TECHNOLOGIES

19.1 RCRA PERMITS

Since the Solar Ponds are a hazardous waste treatment and storage facility, work activities
are ruled by RCRA and the State of Colorado’s hazardous materials regulations. In
accordance with 40 CFR 265 an 6 CCR 1007-3, the Solar Ponds facility is presently in an
interim permitting status. This interim status will terminate in November 1992. As site
operations and conditions change, EG&G may have to amend their permit limitations
and/or their operating standards. As operations change throughout OU4, this HASP will

be revised accordingly.

19.2 NEW TECHNOLOGIES
In 29 CFR 1910.120, OSHA requires the operators of all treatment, storage and disposal

facilities (TSD) to develop and implement new technologies and equipment developed for
employee protection. Since EG&G operates TSD facilities at the RFP, all new product
and technology evaluations must be documented. Several departments are responsible for
the evaluation of new products and technologies. These departments and their

responsibilities are listed in Table 19.1.
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TABLE 19.1
EVALUATION PROCEDURES BY EG&G DEPARTMENT

PRODUCTS or TECHNOLOGIES

DEPARTMENT

Chemical Protection
Clothing & Respiratory Protection

Protection Equipment used to protect against falls, impacts,
explosions, and related safety concerns

Radiation Safety Protective Equipment

Chemical Exposure Monitoring

Radiation Exposure Monitoring

Fugitive Particulate and Vapor Emission Controls Engineering

Chemical or Radiological product spill containment,
neutralization, stabilization, evaporation, and storage

Material Handling

INDUSTRIAL HYGIENE

INDUSTRIAL SAFETY, ENGINEERING

RADIOLOGICAL ENGINEERING

INDUSTRIAL HYGIENE

RADIOLOGICAL ENGINEERING

INDUSTRIAL HYGIENE, RADIOLOGICAL ENGINEERING

RADIOLOGICAL ENGINEERING, ENGINEERING

INDUSTRIAL SAFETY, ENGINEERING
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20.0 LOGS, RECORDS, AND REPORTS

A safety log book and various forms will be kept by the SSHO to document events related
to safety during RFI/RI activities. General procedures that pertain to the use of all log
books and log forms include recording on each page of the safety log books: the initial of
persons making the entry; date and time of each entry (military time); a description of the
activities as they are occurring; and location. Each log or form will be signed at the end of
each day or work shift. All blanks on a form will be filled in with appropriate information
of the words "none" or "not applicable” (NA). All entries will be made in ink. No pages will

be removed from the log book.

Daily safety briefings will be recorded in the safety log book. This log will include an

outline of the topics discussed and the names of personnel attending.

A variety of records will be collected and organized prior to and during field activities,

including:

Training logs;
Employees and visitors’ log;

Medical information;
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Accident Report;
« Daily Inspection Logs;
+ Daily Safety Log;
«  Air monitoring and calibration log; and

« Radiological monitoring records.

Medical records (Section 16.0) Accident Reports (Section 13.0), Daily Inspection Logs
(Section 13.0), and Air Monitoring Records and Logs (Section 8.0) are discussed in their
specific section of the HASP. The remaining records, logs, and reports to be maintained

before, during, and after the project are detailed below.

20.1 TRAINING LOGS
In addition to the training records to be kept onsite as described in Section 9.0 of this

HASP, records which will be kept for site-specific training include:

- Course participant’s name, signature and social security number;

« A copy of the course agenda which includes the topics discussed and the
time allotted for each topic; and

The signature of the trainer and date.

Appendix I is an example of the form to be used for documenting the site-specific training.

20.2 EMPLOYEES AND VISITORS LOG

All employees and visitors will be required to sign a daily log in order to document who was

onsite and when. This log will be maintained by the SSHO or PM and include the following

information:
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Date;

Name of visitor or employee;
Address;

Representing agency or company;
Reason for being onsite;

Time entering the site; and

- Time exiting the site.

This log will be maintained in a bound notebook labeled visitors and employee log. The

log will be kept near the entrance to the office trailer in the support zone.

20.3 DAILY INSPECTION LOGS

The SSHO will maintain a daily safety log in a bound notebook. Each page of the notebook
will be dated with a new day starting on a new page. Unused portions of a page will have
a line placed through it and initialled. The end of the daily entry will be signed and dated
by the SSHO. The daily safety log will include:

Date;

« Activities to be completed that day;
Weather information;

« Locations of site personnel

- Equipment being used by onsite personnel;

PPE being worn by all onsite employees and visitors;
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« Air monitoring data;

+ A log of activities, conversations, meetings, telephone calls pertaining to
safety, etc., including the times they occurred; and

- The SSHO signature and date.

204 OSHA RECORDKEEPING

All medical and employee exposure records will be maintained per 29 CFR 1910.20. These

records will be maintained for the duration of employment of each employee plus an

additional 30 years. These records are accessible to employees upon their request.
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. ACCEPTANCE STATEMENT

I am familiar with the Health and Safety Plan (HASP) for the RFI/RI activities to be performed
at Operable Unit 4 at the Rocky Flats Plant. I understand the contents of the HASP and any
questions I had regarding the HASP have been satisfactorily answered. I agree to comply with
the information contained in this document.

Name SS# Organization Signature Date

‘ 022/722446/R9-14-17 . WPF



APPENDIX B

. FIELD CHANGE FORM

. 022/722446/163.WPFR



Project Number:

CONTRACTOR

FIELD CHANGE FORM

Date Effective:

Requested By:

Name

Date

Signature

Reason For Change:

Title

Text of Change:
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FIELD CHANGE FORM

Project Number:

Project Health and Safety Manager

Date

Program Manager

Date

Project Manager

Date

EG&G Health and Safety Liaison Officer

Date

EG&G Project Manager
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SOLAR POND HISTORY TIMELINE

October 1953 - Construction of the first clay-lined evaporation pond, Pond
2, was complete (RYAN, E.S., Dow CHEMICAL COMPANY 1953, "PROGRESS

REPORT - WASTE DISPOSAL UNIT - OCTOBER 1953, INTERNAL LETTER TO J.G.
Epp. Dow CHEMICAL COMPANY, NOVEMBER 6).

—

December 1953 - Waste was first sent to Pond 2 (Ryan, E.S.. DOW CHEMICAL
COMPANY. 1953, "PROGRESS REPORT - WASTE D1SPOSAL UNIT - DECEMBER 1953,” Pond 2
INTERNAL LETTER TO J.G. Epp, DOw CHEMICAL COMPANY, JANUARY 7).

June 1954 - Leakage from solar pond was first noted based on the existence of a nitrate-contaminated
spring on the hillside to the north of the solar pond (RYAN, E.S, Dow CHEMICAL COMPANY 1954,
"PROGRESS REPORT -~ WASTE DIsPosAL UNIT - JUNE 1954, INTERNAL LETTER TO H.C. ANDERSON, DOW CHEMICAL
COoMPANY, JULY 8).

November 1954 - A series of tests was initiated to determine whether disposing of contaminated
coolant into solar pond would be practical (RYAN, ES., Dow CHEMICAL COMPANY, 1954, “PROGRESS
REPORT FOR THE MONTH OF NOVEMBER 1954 - WASTE DisposAL CO-ORDINATION GROUP,” INTERNAL LETTER TO
L.C. FARRELL, DOW CHEMICAL COMPANY, DECEMBER2).

January 1955 - The coolant evaporation study was temporarily discontinued due to increased operation
of the coolant still in Building 444 (RYaN, E.S., Dow CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR
THE MONTH OF JANUARY 1955 - WASTE DisposAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL,
Dow CHEMICAL COMPANY, FEBRUARY 2).

February 1955 - The spring to the north of the solar pond was sampled twice a week; analyses
indicated an increasing nitrate concentration (RYAN, E.S.. DOw CHEMICAL COMPANY, 1955, “HISTORY
REPORT FOR THE MONTH OF FEBRUARY 1955 - WASTE DisPosAL CO-ORDINATION GROUP,” INTERNAL LETTER TO
L.C. FARRELL, DOW CHEMICAL COMPANY, MARCH 2).

April 1955 - Planning began for the replacement of Pond No. 2 (the original evaporation pond) with
two new water tight ponds, each with a capacity of 500,000 gallons (RYaN. E.S., Dow CHEMICAL
CoMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF APRIL 1955 - WASTE DisPosAL CO-ORDINATION GROUP,”
INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 2).

May 1955 - RFP personnel become aware that Great Westem Reservoir (field trip to Great Westemn
Reservoir on May 4, 1955) was to be used as a drinking water supply; there was concem
regarding movement of nitrates offsite from the Solar Pond area. It was decided to build a
"water-tight" solar pond RYAN, E.S., Dow CHEMICAL COMPANY, 1955, “HISTORY REPORT FOR THE MONTH

OF MAY 1955 - WASTE Disposal. CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, DOw CHEMICAL
COMPANY, JUNE 1).

June 1955 - Pond No. 2 required repairs due to liquid appearing south and east of the pond; clay fill
was used 10 prevent seepage (RYaN, E.S. Dow CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE
MONTH OF JUNE 1955 - WASTE DispoSAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, Dow
CHEMICAL COMPANY, JULY 1).

July 1955 - Construction of Broomfield Heights homes began. This activity made the construction
of a water tight pond more of a priority than it was previously (RYAN, ES., Dow CHEMICAL
COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF JULY 1955 - WASTE DISPOSAL CO-ORDINATION GROUP,”
INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, AUGUST 1).

August 1955 - Inspection of Pond 2 revealed another leak on the east side of the pond, and that the
pond was too full and would soon overflow. [t was suggested that, since the 2 proposed water
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tight ponds were not under construction yet, excavation be made for the construction of a 1-

acre clay-lined pond adjacent to the exisding evaporation pond (Ryax, E.S.. Dow CrEMICAL
COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF AUGUST 1955 - WASTE DisPosaL Co-ORDINATION GROUP,”
INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, SEPTEMBER 1). -

September 1955 - A second pond was constructed catty-comer (to the
southeast) to Pond 2, due to the lack of capacity in Pond 2. This "
new pond was designated Pond 2-Auxiliary, and was of earthen -
construction with no liner whatsoever. Waste only flowed into the _-‘L—’_‘_—W\:’T’!‘
pond from a common comer over a weir. Leaks were observed Posd zD;:u
along the east side of the new pond during this same month (Ryax, D
E.S., Dow CHEMICAL COMPANY, 1955, "HISTORY REPORT FOR THE MONTH OF Poad 3-duniliery

SEPTEMBER 1955 - WASTE DisPoSAL CO-ORDINATION GROUP,” INTERNAL LETTER
To L.C. FARRELL, Dow CHEMICAL COMPANY, OCTOBER 4).

October 1955 - As a result of a lower liquid level in Pond No. 2, the leaks along the east side of the
auxiliary pond subsided (Ryawn, E.S., Dow CHEMICAL COMPANY, 1955, “HISTORY REPORT FOR THE MONTH
OF OCTOBER 1955 - WASTE DisposAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, Dow
CHEMICAL COMPANY, NOVEMBER 3).

December 1955 - Due to wind, water from Pond 2 was blown to the east. A request for soil and

vegetation sampling was made from Waste Disposal to Industrial Hygiene Ryan. ES.. Dow
CHEMICAL COMPANY, 1956, "HISTORY REPORT FOR THE MONTH OF DECEMBER 1955 - WASTE DisposaLl Co-
ORDINATION GROUP," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, JANUARY 4).

January 1956 - Excavation of the first synthetically lined pond (originally designated Pond 2A, later

re-designated Pond 207A) began (RYan, E-S., Dow CHEMICAL COMPANY, 1956, “HISTORY REPORT FOR THE
MONTH OF JANUARY 1956 - WASTE DisPOSAL CO-ORDINATION GROUP.” INTERNAL LETTER TO L.C. FARRELL, Dow
CHEMICAL COMPANY, FEBRUARY 2).

April 1956 - The subgrade for the water tight pond was completed. Placement of the 3 foot by 14
foot asphalt-impregnated felt planking for the lining began (RYawn, ES.. Dow CHEMICAL COMPANY,
1956, "HISTORY REPORT FOR THE MONTH OF APRIL 1956 - WASTE DisPosAL CO-ORDINATION GROUP," INTERNAL
LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, MAY 1).

May 1956 - Placement of the asphalt lining. was completed, and the process of sealing the lining
began. A request for the necessary piping changes were made. The changes would allow for
direct transfer of certain wastes from Buildings 444 and 881 to the newest evaporation pond.
Leaks appeared in the east dike of the original Pond 2 and in the north dike of the auxiliary
pond. Clay fill was used to prevent the seepage. It was requested that the auxiliary pond be
lined (RYAN, E.S, DOw CHEMICAL COMPANY, 1956, “HISTORY REPORT FOR THE MONTH OF MAY 1956 - WASTE
DisposAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, DowW CHEMICAL COMPANY, JUNE S5).

June 1956 - Construction and lining of the "Facility 207 Asphalt Lined
Evaporation Pond™ was completed. One discharge line had been {
installed, and another was in the process of being installed.

Inspection of the pond revealed that the felt was separated from l:;q’fj'k iy
the asphalt on several sheets. Corrective action was to be taken. Posd :D
It was recommended that test wells be installed around the new b D

pond for analysis of groundwater. The number of seepage leaks Poad I-suxiilery
from Pond 2 had decreased. [t was stated that the auxiliary
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pond needed clay lining (Ryax, E.S., Dow CHEMICAL COMPANY, 1956, “HISTORY REPORT FOR THE MONTH
OF JUNE 1956 - WASTE DISPOSAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL
COMPANY, JUNE 29).

July 1956 - The faulty asphalt sheets were repaired (Ryan, E.S.. Dow CHEMICAL COMPANY, 1956, “HISTORY
REPORT FOR THE MONTH OF JULY 1956 - WASTE DisposaL CO-ORDINATION GROUP,” INTERNAL LETTER To L.C.
FARRELL, DOW CHEMICAL COMPANY, AUGUST 3).

August 1956 - Pond 207A was placed in limited use (RYAN, E.S., Dow CHEMICAL COMPANY, 1956, “HISTORY
REPORT FOR THE MONTH OF AUGUST 1956 - WASTE DisposaL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C.
FARRELL, Dow CHEMICAL COMPANY, SEPTEMBER 5). Ponds 2 and 2-Auxiliary were taken out of service
and being allowed to dry (Owen, J.B. Dow CHEMICAL COMPANY. 1974, "HISTORY OF 207 SOLAR
EVAPORATION PONDS AND NITRATE IN WALNUT CREEK,” LETTER TO E.W. BEAN, RFAO, USAEC, APrRIL 10).

September 1956 - Dow’s approval of the stainless steel pipeline allowed for direct release of liquids
to the new pond. Pond 2-Auxiliary was being allowed to dry, and would be clay lined when
it was dry RyYaN, E.S.. Dow CHEMICAL COMPANY, 1956, “HISTORY REPORT FOR THE MONTH OF SEFTEMBER 1956
- WASTE DisposaL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY,
OCTOBER 2).

October 1956 - Stainless steel extension tubes were attached to the end of the discharge pipes on the
new pond, resulting in releases of liquid from 18 inches above the pond floor. Approximately

2/3 of the pond floor was covered with liquid at this time (RYAN, E.S., Dow CHEMICAL COMPANY,
1956, "HISTORY REPORT FOR OCTOBER 1956 - WASTE DisPoSAL CO-ORDINATION GROUP,” INTERNAL LETTER TO -
L.C. FARRELL, Dow CHEMICAL COMPANY, NOVEMBER S).

January 1957 - Lining of Pond 2-Auxiliary with clay began. Samples of the nitrate spring were still
being taken (RYAN. E.S.. DOow CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF JANUARY 1957
- WASTE DisposAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY,
FEBRUARY 4). The "unused pond near 77 Building" was filled for abandonment, due to
constructon of the asphalt pond (Smm, R.D., Dow CHEMICAL COMPANY, 1957, “MONTHLY PROGRESS
REPORT - SITE SURVEY - JANUARY 1957, INTERNAL LETTER TO E.A. PUTZER, Dow CHEMICAL COMPANY,
FEBRUARY 5).

February 1957 - Lining of the auxiliary pond was completed. Clay was placed on the inner face of
the east dike of Pond 2, which was dry, to prevent leakage which had developed while the
pond was in use (RYAN, E.S., DOW CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF
FEBRUARY 1957 - WASTE DISPosAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL
COMPANY, MARCH 4).

March 1957 - Lining of the inner face of the sides of Pond 2 was complete. A wooden spillway was

installed below the three discharge pipes. and the pond was retumed to service (RYan, E.S.. Dow
CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF MARCH 1957 - WASTE Disposal Co-
ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, APRIL 5).

April 1957 - Releases of wastes from Buildings 883 and 774, which were above drinking water
tolerance levels, were made to Pond 2A. Six hundred gallons of salt bath solution were also
(?) released to Pond 2A (or was the waste the bath solution?). Acdvity build-up in the pond

was being investigated (RYAN, E.S., DOW CHEMICAL COMPANY, 1957, "HISTORY REPORT FOR THE MONTH OF
APRIL 1957 - WASTE DisPOSAL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL. Dow CHEMICAL
COMPANY, MAY 3).
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June 1957 - The study of the activity build-up in Pond 2A was ongoing. The study was a result of
a request from Building 881 for higher release levels (Ryan, E.5.. Dow CHEMICAL COMPANY, 1957,
"HISTORY REPORT FOR THE MONTH OF JUNE 1957 - WASTE DISPOSAL CO-ORDINATION GROUP,” INTERNAL LETTER
TO L.C. FARRELL, Dow CHEMICAL COMPANY, JULY 5).

July 1957 - Seven drums of contaminated wash water from decontamination of production personnel
was disposed of in Pond 2A. An investigation of possible auxiliary evaporation for Pond 2A
was initiated. The study involved determining an appropriate evaporation booster, such as a
tower or spray, to extend the life of the pond RYax, E.S., Dow CHEMICAL COMPANY, 1957, "HISTORY

REPORT - JULY 1957 - WASTE DisrosaL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C. FARRELL, Dow
CHEMICAL COMPANY, AUGUST 5).

October 1957 - An 8-foot chain link fence was constructed around Ponds 2 and 2A. Studies of the

use of clay to reduce activity in the Pond 2A were initiated (RYAN, E.S.. Dow CHEMICAL COMPANY,
1957, "HISTORY REPORT - OCTOBER 1957 - WASTE DisposaL CO-ORDINATION GROUP,” INTERNAL LETTER TO L.C.
FARRELL, Dow CHEMICAL COMPANY, NOVEMBER $5).

September 1958 - Aluminum paint was applied to the exposed surface of Pond 2A to increase
evaporation (RYAN, ES. Dow CHEMICAL COMPANY, 1958, “HISTORY REPORT - WASTE DisposAL Co-
ORDINATION GROUP - SEPTEMBER 1958,” INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, OCTOBER
8).

October 1958 - A request for authorization for construction of another asphalt-lined pond was
submitted. The second pond was needed in case Pond 2A ruptured and leaked, and for
additional evaporative surface area (RYAN, E.S. Dow CHEMICAL COMPANY, 1958, "HISTORY REPORT -

WASTE Di1sposAL CO-ORDINATION GROUP - OCTOBER, 1958," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL
COMPANY, NOVEMBER 6).

April 1959 - A third earthen pond was constructed o prevent *
overflowing of Pond 2A. Plans for a method to mix Pond 2
liquid with Pond 2A liquid to enable transfer to Building 995 >
were being made as another attempt to lower the liquid level ! P rma
in Pond 2A (RYAN, ES. Dow CHEMICAL COMPANY, 1959, “HISTORY ""i__
REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - APRIL 1959," INTERNAL
LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 12). The new T A
pond was located just east of Pond 2, west of Pond 207A, and ‘
north of 2-Auxiliary. This new pond is believed to have been
designated Pond 2D, with 2-Auxiliary being designated 2C.

May 1959 - Plans for the use of Pond 2 as an oxidadon unit using liquids from Pond 2A were being
made (RYAN, E.S. Dow CHEMICAL COMPANY. 1959, "HISTORY REPORT - WASTE DIsSposAL CO-ORDINATION
GROUP - MAY 1959, INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, JUNE 8).

June 1959 - Monitoring of the "dumping of alcohol wash from Building 77 into the nitrate pond east
of Building 77" was conducted. Following the release, the area above the water line where
the wash had been dumped had greater than 100,000 cpm (Mo, J.E.. Dow CHEMICAL COMPANY,
1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - JUNE 1959," INTERNAL LETTER TO E.A. PUTZIER, Dow
CiEMICAL COMPANY, JULY 6), Various analyses were taken of the pond area, resuits of which were
as follows: 1,040 dpm/1 water sampie at the rutrate pond; 2 dpm/1 water sample at the spring
on the north slope of the nitrate pond: and 2.7 x 10° dpmykg 100 feet east of the nitrate pond
(normal soil background was reported to be 2 x 10* to 5 x 10* dpm/kg) (HaMMOND, S.E., Dow
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CHEMICAL COMPANY, 1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - JUNE 1959, INTERNAL LETTER TO T.S.
CHAPMAN, Dow CHEMICAL COMPANY, JLLY 6).

July 1959 - The flow pattern of Pond 2 was modified to allow for maximum detention prior to release
of the wastes to the sanitary system. The use of Pond 2 as an oxidation pond using liquid
from Pond 2A was initiated (RYAN, E.S.. Dow CHEMICAL COMPANY, 1959, “HISTORY REPORT - WASTE
DisposAL CO-ORDINATION GROUP - JULY 1959, INTERNAL LETTER TO L.C. FARRELL., DOW CHEMICAL COMPANY,
Aucust 10). Monitoring of the sides of the nitrate pond indicated direct readings of greater
than 100,000 cpm and smears up t0 300,000 dpm (Hmi, J.E. Dow CHEMICAL COMPANY, 1959,
"MONTHLY PROGRESS REPORT - SITE SURVEY - JULY 1959," INTERNAL LETTER TO E.A. PUTZIER. Dow CHEMICAL
COMPANY, AUGUST 3).

August 1959 - The dikes on the east sides of Ponds 2C and 2D were raised to provide additional
storage volume. Liquids were transferred to Pond 2 instead of Pond 2A whenever possible
in an effort to lower the volume of Pond 2A. Water from Pond 2D was pumped to the
sanitary system for a period of 7 hours to determine the affect of the liquid on the system.
Results were favorable. Another test, with a pumping period of three days, was also

conducted (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, “HISTORY REPORT - WASTE DispoOsAL CO-ORDINATION
GROUP - AUGUST 1959,” INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, SEPTEMBER 9).

September 1959 - The results of the second aforementioned test indicated that the process was

unfavorable. Investigation into nitrate reduction methods was conducted using sulfur dioxide

‘ gas and air, with unsuccessful results. A study of nitrate reduction using aluminum was

g initated (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION
GROUP - SEPTEMBER 1959," INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, OCTOBER 7).

October 1959 - It was recommended that the dikes of the ponds be built up for the winter. Bids for
construction of the second asphalt-lined pond were sent to ALO for final selection and
approval. It was stated that, when the new pond was built, the level of the existing asphalt-

lined pond would be lowered to make repairs to planking and sun-checked surface Ryax. E=S.,
Dow CHEMICAL COMPANY, 1959, “HISTORY REPORT - WASTE DiSPOsSAL CO-ORDINATION GROUP - OCTOBER 1959.”
INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, NOVEMEBER 5).

November 1959 - Construction of the second lined solar pond began. Wind caused considerable spray
of pond water, hindering construction activities (RYAN, E.S., Dow CHEMICAL COMPANY, 1959, “HISTORY
REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - NOVEMBER 1959,” INTERNAL LETTER T0O L.C. FARRELL, Dow
CHEMICAL COMPANY, DEcEMBER 10). This pond was to consist of three separate cells, and was also
constructed of asphalt planking. The designation for this pond was Pond 2B-North, Center,
and South, later changed to Pond 207B-North, Center, and South. Direct readings of the bank
of Pond 2A indicated between 250 and 100,000 cpm. High winds spread salt onto equipment
parked east of the pond, but their was no indication of contamination (Hmt, J.E. Dow CHEMICAL
COMPANY, 1959, "MONTHLY PROGRESS REPORT - SITE SURVEY - NOVEMBER, 1959," INTERNAL LETTER TO E.A.
PuTZIER. Dow CHEMICAL CoMPANY, DECEMBER 3). Samples of the spring on the north slope of the
nitrate pond indicated 14 dpm/1 (HaMMOND, S.E., DOW CHEMICAL COMPANY, 1959, “SITE SURVEY MONTHLY
REPORT - NOVEMBER 1959," INTERNAL LETTER TO T.S. CHAPMAN, Dow CHEMICAL COMPANY, DECEMBER 9).

. December 1959 - Seepage noted at the west end of the 207B pond excavation and a "covered drainage
ditch™ was constructed to drain the water to the hillside north of the ponds. Samples of the

seepage were analyzed daily. The sand and gravel bed was packed in the southemn section

of the excavaton, and a sterilant was applied. The sterilant was then covered with asphalt
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planking (RYaN, E.S.. Dow CHEMICAL COMPANY, 1960, "HISTORY {

REPORT - WASTE DisPOSAL CO-ORDINATION GROUP - DECEMBER

1959, INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL

CompaNY, JANUARY 11). (No details on the length or invert [t:\?)l Poud 30 ODrelasge Tile
elevation of the covered drainage ditch has yet been Foas 3

found on this pipe - I believe the man with the best wir]

information on it has passed away.) Water samples Fad ddnstlleny

indicated 84 dpm/l in seepage from the nitrate pond, and
10.5 dpmA in the spring on the north slope, with

enriched uranium being the major component of the activity in the spring water (HavMoND. S.E..
Dow CHEMICAL COMPANY, 1960, "MONTHLY PROGRESS REPORT - SITE SURVEY - DECEMBER 1959, INTERNAL
LETTER TO T.S. CHAPMAN, DOW CHEMICAL COMPANY, JANUARY 13).

‘March 1960 - Connecting pipes between the sections of the new asphalt-lined pond, as well as

controlling valves, were installed. Cuts in the dike for the connecting pipes were backfilled.
Construction of the pump station began. Connecting pipes and control valves from the
existing pipes to Pond 2A were installed, completing the pipeline from the new valve pit t0
the inlet of the new pond. High activity in the effluent, as determined through composite
samples from the drainage tle, was attributed to liquids being carried from Pond 2A by high
winds (RYaN. E.S.. Dow CHEMICAL COMPANY, 1960, “HISTORY REPORT - WASTE DISPoSAL CO-ORDINATION
GROUP - MARCH 1960," INTERNAL LETTER TO L.C. FARRELL, DOW CHEMICAL COMPANY, APRL. 11).

April 1960 - Construction activities on the pumping station for the new asphalt-lined pond continued.
Placement of planking, as well as mastic application, was completed on the south section. -
Planking had also been placed in the center and north section, and mastic application had
begun. High winds again affected activity levels in the effluent Ryan, E.S, Dow CHEMICAL

COMPANY. 1960, "HISTORY REPORT - WASTE DisPOSAL CO-ORDINATION GROUP - APRIL 1960,” INTERNAL LETTER
TO L.C. FARRELL, DOW CHEMICAL COMPANY, MAY 6).

May 1960 - Waste was released into the newly completed cells, 207B-Center and South (RYan. ES..

Dow CHEMICAL COMPANY. 1960, “HISTORY REPORT - WASTE DisposaL CO-ORDINATION GROUP - MAY 1960,
INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL CoMPANY. JUNE 7). Water samples indicated 2.7
dpmA at the spring north of the nitrate pond (Hasovond, S.E.. Dow CHEMICAL COMPANY, 1960,
"MONTHLY PROGRESS REPORT - SITE SURVEY - MAY 1960, INTERNAL LETTER TO T.S. CHAPMAN, DOW CHEMICAL
COMPANY, JUNE 10).

June 1960 - The 207B Solar Ponds, referred to as Pond 2B, *
were fully completed. Transfer of water from Pond 2A

was halted when leaks were discovered in the south and ~
- Pond 2D Dreisage Tile
E pead 2|

center sections. In order to return the liquid to Pond
24, it first had to be transferred to the north section,
resulting in extensive damage to the north section of r—t 3ttt
the new pond. The problems were caused by the acidic Pena 21
wastes reacting with the soil and producing gas, which

lifted the asphalt planking and ruptured the seams. Investigations into the use of sodium
sulfite and sulfur dioxide as reducing agents in high nitrate waste were unsuccessful (Ryan.
E.S., Dow CHEMICAL COMPANY, 1960, "HISTORY REPORT - WASTE DisposAL CO-ORDINATION GROUP - JUNE 1960,"
INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL COMPANY, JuLY 15). Roufine use of the earthen
ponds, Ponds 2, 2-Auxiliary and 2C, ceases. (The only other known release to these ponds
occurred in March 1963). Water samples indicated 3.1 dpm/1 in the spring north of the nitrate

veie Paad 28
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pond (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1960, "MONTHLY PROGRESS REPORT - SITE SURVEY - JUNE
1960,” INTERNAL LETTER TO T.S. CHAPMAN, DOow CHEMICAL COMPANY, JULY 11).

July 1960 - All wastes had been transferred from Pond 2B to Pond 2A. The planking of Pond 2B
was cut in some areas in order to relieve the pressure from the gas undemeath the planking,
A stainless steel flashing was constructed and welded around the connecting pipe between the
south and middle sections of the pond (RYAN, E.S., Dow CHEMICAL COMPANY, 1960, “HISTORY REPORT -
WASTE DisposAL CO-ORDINATION GROUP - JULY 1560," INTERNAL LETTER TO L.C. FARRELL, Dow CHEMICAL
CoMPANY, AUGUST 17). Water samples indicated 4.4 dpm/l in the spring north of the nitrate pond
(HAMMOND, S.E., Dow CHEMICAL COMPANY, 1960, "MONTHLY PROGRESS REPORT - SITE SURVEY - JULY 1960,"
INTERNAL LETTER TO T.S. CHAPMAN, Dow CHEMICAL COMPANY, AUGUST 9).

September 1960 - Monitoring of the "three east nitrate ponds” indicated maximum readings of 2,000
cpm direct and 200 dpm removable (HoL J.E.. Dow CHEMICAL COMPANY, 1960, "MONTHLY PROGRESS
REPORT - SITE SURVEY - SEPTEMBER 1960," INTERNAL LETTER TO E.A. PUTZIER, Dow CHEMICAL COMPANY,
OCTOBER 5).

October 1960 - Bids received for relining of the 207B ponds were too high. A request for re-bids for
lining only the south section was made, and one was accepted (RYAN, E.S., Dow CHEMICAL
COMPANY, 1960, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - OCTOBER 1960, INTERNAL LETTER
To L.C. FARRELL, Dow CHEMICAL COMPANY, NOVEMBER 11).

November 1960 - The south section of Pond 207B was relined, 4
using asphalt concrete, and seal-coated. The first six

groundwater wells were also installed in the immediate f,:__"@. e 33 Oreisage Tites

-y | e

vicinity of 207B solar ponds (RYan. E.S. Dow CHEMICAL
COMPANY, 1960, "HISTORY REPORT - WASTE DisPOsAL CO-ORDINATION
GROUP - NOVEMBER 1960," INTERNAL LETTER TO L.C. FARRELL, DOW Poad > iamiticy - e

Pead

CHEMICAL COMPANY, DECEMBER 16). °

Q

Pand 32

December 1960 - Pond 207B was again placed into service, but was
10 be used only for treated alkaline wastes from Building 774 Ryan, E.S., Dow CuHEMICAL
COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - DECEMBER 1960, INTERNAL
LETTER TO J.G. EPP, DOW CHEMICAL COMPANY, JANUARY 26).

January 1961 - The six monitoring wells were sampled for the first ime (RYan. E.S.. Dow CHEMICAL
COMPANY, 1961, "HISTORY REPORT - WASTE DISPOSAL CO-ORDINATION GROUP - JANUARY 1961,” INTERNAL LETTER
70 J.G. EPP, DOW CHEMICAL COMPANY, FEBRUARY 15).

April 1961 - Preparation for the repair of 207B-Center and North began. The center section was
drained, and dirt and gravel were removed. The north section was pumped out (RYAN, ES., Dow
CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE D1SPOSAL CO-ORDINATION GROUP - APRIL 1961,” INTERNAL
LETTER TO J.G. Epp, Dow CHEMICAL Company, MAY 19). Work activities at this time included the
construction of a drainage tile immediately east of the ponds to intercept any leakage flowing
1o the east. Underdrains in the ponds themselves were not constructed. The asphalt concrete
was placed over the asphalt planking except in 207B-North, where difficulties were
encountered and the planking was removed. Concern was centered on 207A, which was
believed to be leaking.
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June 1961 - Cleaning and draining of 207B-Center and North in preparation for repair was completed
(RYAN, E.S., Dow CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DisPOSAL CO-ORDINATION GROUP - JUNE
1961,” INTERNAL LETTER TO J.G. Epp, Dow CHEMICAL COMPANY, JULY 11).

July 1961 - Repair on the north and center sections of Pond 207B began. Because of difficulty in
laying the asphalt concrete over the asphait planking, the planking was removed in the north
section. A rupture occurred in the asphalt concrete in the south section of the pond. near the

outlet from Building 774. Pumping was transferred to Pond 2A so that repairs could be made
RYAN, E.S., Dow CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE DIsPOSAL CO-ORDINATION GROUP - JULY
1961, INTERNAL LETTER TO 1.G. Epp, DOW CHEMICAL COMPANY, AUGUST 18).

August 1961 - Ponds 207B-Center and North were retumned to service. The contents of the south
section were transferred to the center section, and were mixed with sodium silicate as they
passed through the transfer pipe. The three sections were then equalized, and spill boxes were
installed at the ends of the discharge pipes. The north section was then closed off for use in

spray evaporation studies (RYAN. E.S. Dow CHEMICAL COMPANY, 1961, "HISTORY REPORT - WASTE
DisposaL CO-ORDINATION GROUP - AUGUST 1961." INTERNAL LETTER 10 J.G. Epp, DOW CHEMICAL COMPANY,
SEPTEMBER 26).

October 1961 - Prior to spraying operations at the nitrate pond, background surface readings and soil
samples were taken. Air samples taken during spraying indicated very little airborne actvity
(HoL, J.E., Dow CHEMICAL COMPANY, 1961, "MONTHLY PROGRESS REPORT - SITE SURVEY - OCTOBER 1961.°
INTERNAL LETTER TO E.A. PUTZIER, Dow CHEMICAL COMPANY, NOVEMBER 6).

February 1962 - The pipeline between the center and north section of Pond 207B was reopened to '
allow transfer. Spray evaporation had not yet been agempted, and the line would be closed

when the study began (Ryan, ES. Dow CHEMICAL COMPANY, 1962, "HISTORY REPORT - PROCESS WASTE
DisPOSAL GROUP - FEBRUARY 1962," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, MARCH 20).

March 1962 - During routine inspection of Pond 2A, several breaks in the asphalt planking were
discovered. Liquid was transferred to Pond 2B using a large portable pump. This was the
first transfer using the pump from Pond 2A to Pond 2B. It was also discovered at this time
that liquid was leaking beneath the planking, seeping into the drainage tile, and being mixed
with water in Pond 1 (RYAN, ES.. Dow CHEMICAL COMPANY, 1962, "HISTORY REPORT - PROCESS WASTE
DisposAL GROUP - MARCH 1962, INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, APRIL 18).
Silicate was going to be applied to the soil beneath the leak in the planking; however, as of
May 10, 1962, this had not yet been done (RYAN. ES.. Dow CHEMICAL COMPANY, 1962, "HISTORY

REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 1962,” INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL
COMPANY, MAY 10).

July 1962 - Water samples indicated 1.8 microcuries per liter in the spring on the northeast slope of

the nitrate pond RAY, EL., Dow CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY -
JULY 1962," INTERNAL LETTER TO C.W. PILTINGSRUD, DOW CHEMICAL COMPANY, AUGUST 9).

September 1962 - Work on the removal of Pond 2-Auxiliary begins due to the anticipated
construction of Building 779, some of which will be over Pond 2-Auxiliary. The floor of the
clay-lined pond was monitored prior to the amrival of construcion personnel, with results of
up to 5,000 cpm. Waste disposal analyses of soil indicated 11,000 to 75,000 dpmv/kg. It was
recommended that the soil be removed prior to construction activities (HiL, J.E., DOw CHEMICAL

CoMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY - INDUSTRIAL HYGIENE - SEPTEMBER 1962.°
INTERNAL LETTER TO E_A. PUTZIER, Dow CHEMICAL COMPANY, OCTOBER 2).
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October 1962 - The clay lining was removed from Pond 2-Auxiliary. Monitoring indicated low
surface contamination (Hoy, J.E.. Dow CHEMCAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE
SURVEY - INDUSTRIAL HYGIENE - OCTOBER 1962,” INTERNAL LETTER TO EA. PUTZIER, DOW CHEMICAL COMPANY,
NOVEMBER 5). -

November 1962 - Monitoring of the "large nitrate pond” indicated SO0 to 1,000 cpm direct on the
exposed surfaces. Analyses of the salt indicated 1,500 0 2,000 dpm/g. Rebuilding of this
pond was pending (HmL, J.E., Dow CHEMICAL COMPANY, 1962, "MONTHLY PROGRESS REPORT - SITE SURVEY -
INDUSTRIAL HYGIENE - NOVEMBER 1962,” INTERNAL LETTER TO E.A. PUTZIER, DOW CHEMICAL COMPANY,
DECEMBER 3J).

February 1963 - Small cracks were discovered in the asphalt concrete of Pond 2B (specific section
not mentioned) (RYAN, E.S.. Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL
GROUP - FEBRUARY 1963,° INTERNAL LETTER TO G.E. WHITE. Dow CHEMICAL COMPANY, MARCH 14).

April 1963 - Relining work on 207A begins with the removal of salts and cleaning of exposed lining
(RYAN, E.S.. Dow CHEMICAL COMPANY. 1963, "HISTORY REPORT - PROCESS WASTE DisposaL GROUP - APRIL
1963, INTERNAL LETTER 1O G.E. WHITE, DOW CHEMICAL COMPANY, MAY 20).

May 1963 - The north section of Pond 207B was pumped as low as possible, and cracks in the sides
of the pond were sealed. Forty drums of contaminated aluminum scrap were dumped in Pond
2A. Laboratory studies of evaporation were conducted for development of an evaporation unit
for high nitrate aqueous wastes (RYAN. E.S., Dow CHEMICAL COMPANY, 1963, “HISTORY REPORT - PROCESS
WASTE DISPOSAL GROUP - MAY 1963," INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, JUNE 17).

June 1963 - Transfer of Pond 2A contents to Pond 2B with an addition of caustic began. Three trailer

loads of caustic were added to Pond 2B, and five trailer loads were added to Pond 2A (Ryax,
E.S. Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DispOSAL GROUP - JUNE 1963."
INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, JULY 30).

July 1963 - The transfer of liquids from Pond 2A to Pond 2B was completed. A small heel of
remaining acid waste was neutralized by pumping basic wastes from 207B-South to Pond 2A,
and then from Pond 2A to the 207B-North. A test of the bumning capabilities of Pond 2A
lining was made to evaluate it as a method of disposal. The planking was not combustble
alone, and required fuel for buming (Ryax, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT -
PROCESS WASTE DISPOSAL GROUP - JULY 1963,” INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY,
AUGUST 19).

August 1963 - Removal of plank lining and sand sub-grade from Pond 2A began Ryaw, E.S., Dow
CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - AUGUST 1963, INTERNAL
LETTER TO GE. WHITE, Dow CHEMICAL COMPANY, SEPTEMBER 19). Vegetation samples taken from the
southwest corner of the "main nitrate pond” indicated 960 dpm/kg (HAMMOND, S.E., DOW CHEMICAL
COMPANY, 1963, "MONTHLY PROGRESS REPORT - SITE SURVEY - AUGUST 1963," INTERNAL LETTER TO C.W.
PILTINGSRUD, Dow CHEMICAL COMPANY, SEPTEMBER 9).

September 1963 - Removal of asphalt planking and excavaton work for 207A re-design was
completed (RYAN, E.S.. DOW CHEMICAL COMPANY, 1963, “HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP
- SEFTEMBER 1963,” INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, OCTOBER 16). The planking

was disposed of in Trench T4. The planking contained approximately 16.2 grams of uranium
(FREIBERG, KJ.. Dow CHEMICAL COMPANY. 1973, "MONTHLY STATUS REPORT - HEALTH PHYSICS OPERATIONS.
TECHNICAL AND CONSTRUCTION - NOVEMBER 1973." INTERNAL LETTER TO EA. PUTZIER, DOw CHEMICAL
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CompanY, DECEMBER 4). Vegetation samples taken from the northeast comer of the nitrate ponds

indicated 310 dpm/kg (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1963, “MONTHLY PROGRESS REPORT - SITE
SURVEY - SEPTEMBER 1963," INTERNAL LETTER TO C.W. PILTINGSRUD, Dow CHEMICAL COMPANY, OCTOBER 15).

October 1963 - Relining and reforming of Pond 2A began. The pond was to be lined with two
asphalt concrete mats (RYAN, E.S., Dow CHEMICAL COMPANY, 1963, "HISTORY REPORT - PROCESS WASTE
DisposaL GROUP - OCTOBER 1963, INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, NOVEMBER 14).

November 1963 - The re-design of 207A was completed RYAN, E.S., Dow CHEMICAL COMPANY, 1963,
"HISTORY REPORT - PROCESS WASTE DisposaL GROUP - NOVEMBER 1963, INTERNAL LETTER TO G.E. WHITE, Dow
CHEMICAL COMPANY, DECEMBER 16).

January 1964 - The process waste lines to the asphalt ponds were 4 .
relocated. This was necessary because of the construction
of Building 779 (RYaN, E.S. Dow CHEMICAL COMPANY, 1964,
“HISTORY REPORT - PROCESS WASTE DisPOSAL GROUP - JANUARY 1964,
INTERNAL LETTER TO G.E. WHITE, DOW CHEMICAL COMPANY, FEBRUARY
13).

March 1964 - Extensions on the Pond 2A discharge pipes were
installed, as was a trough from the extensions to the bottom
of the pond (RYAN, ES. Dow CHEMICAL COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL
GROUP - MARCH 1964,” INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, APRIL 15).

April 1964 - The coupling of a 1,600 gpm pump at Pond 2A was completed (RYAN, E.S., Dow CHEMICAL
COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - APRIL 1964.” INTERNAL LETTER TO G.E.
WHITE, Dow CHEMICAL COMPANY, MAY 18).

May 1964 - Transfer of wastes from 207B-North to 207A was made (RYAN, E.S., Dow CHEMICAL COMPANY.,
1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - MAY 1964, INTERNAL LETTER TO G.E. WHITE, Dow
CHEMICAL COMPANY, JUNE 17).

June 1964 - Wastes were transferred from 207B-North and Center to 207A. The exposed portions of
Pond 207B were inspected (RYan. ES., Dow CHEMICAL COMPANY, 1964, “HISTORY REPORT - PROCESS
WASTE DIsPosAL GROUP - JUNE 1964,” INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY, JULY 29).

July 1964 - Vegetation samples taken from the southwest comer of the west nitrate pond indicate
2,800 dpm/kg (HAMMOND, S.E., Dow CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS REPORT - SITE SURVEY
- JULY 1964,” INTERNAL LETTER TO C.W. PILTINGSRUD, AUGUST 5).

August 1964 - Vegetation samples taken from the northeast comer of the east nitrate pond indicate
4,500 dpm/kg (HAMMOND, S.E., Dow CHEMICAL COMPANY., 1964, "MONTHLY PROGRESS REPORT - SITE SURVEY
- AUGUST 1964,” INTERNAL LETTER TO C.W. PILTINGSRUD, SEPTEMBER 8).

September 1964 - A pilot plant evaporator was placed on-line. Trial runs using domestic water were
conducted, to be followed by trial runs using Pond 2A water (RYan, E.S.. Dow CHEMICAL COMPANY,
1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - SEPTEMBER 1964," INTERNAL LETTER 10 G.E. WHITE,
Dow CuEMicAL CoMPANY, OCTOBER 26). Yegetation samples indicated 180 dpmy/kg at the southwest
comer of the west nitrate pond, and 1,000 dpm/kg east of the south edge of the nitrate ponds
(HAMMOND, S.E.. DOW CHEMICAL COMPANY, 1964, "MONTHLY PROGRESS REPORT - SITE SURVEY - SEPTEMBER
1964,” INTERNAL LETTER TO C.W. PILTINGSRUD, OCTOBER 12).
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October 1964 - The sides of 207B-North and Middle were patched using cold patch mastic. Wastes
were being pumped to Pond 2A (RYAN, E.S.. Dow CHEMICAL COMPANY, 1964, "HISTORY REPORT - PROCESS
WASTE DisSPOSAL GROUP - OCTOBER 1964, INTERNAL LETTER TO G.E. WHITE, Dow CHEMICAL COMPANY,
Novemser 16). The sides of 207B-South had not yet been repaired (RYan, E.S., Dow CHEMICAL
COMPANY, 1964, "HISTORY REPORT - PROCESS WASTE DISPOSAL GROUP - NOVEMBER 1964." INTERNAL LETTER TO
G.E. WHITE, Dow CHEMICAL COMPANY, DECEMBER 26).

December 1966 - Releases of low nitrate treated wastes from Building 774 were impounded in the
asphalt-lined evaporation ponds so that effluent from Building 995 could be used to dilute the
nitrates (RYAN, E.S.. Dow CHEMICAL COMPANY, 1967, “STATUS REPORT - WASTE DisPosAL COORDINATION -
DECEMBER 1966,” INTERNAL LETTER TO E.A. PUTZIER, Dow CHEMICAL COMPANY, JANUARY 10).

November 1967 - Twenty-five thousand gallons of waste were taken from Pond 2A and disposed of
in the evaporator. Pond 207B-North was repaired, and was expected to be in service in
December (Maas, M.E. Dow CHEMICAL COMPANY, 1967, "PROGRESS REPORT FOR NOVEMBER,” INTERNAL
LETTER TO K.V. BEST, DOW CHEMICAL COMPANY, NOVEMBER 27).

1968 - 1970 - Lithium scrap was disposed of on the dikes between the evaporation ponds by
spraying it with water.

February 1968 - A Fire Department pumper truck was used to spread 250 pounds of "Nigrosine 12525
Acid Black 2" dye into Ponds 2A and 2B in an attempt to increase the evaporation rates. An
extra 250 pounds were reserved for later use (Maas, M.E., Dow CHEMICAL COMPANY, 1968, "PROGRESS
REPORT FOR FEBRUARY," INTERNAL LETTER TO K.V. BEST, Dow CHEMICAL COMPANY, FEBRUARY 27).

April 1968 - All wastes were transferred to Pond 207B. Pond 2A was dormant (Maas, M.E., Dow
CHEMICAL COMPANY, 1968, “PROGRESS REPORT FOR FEBRUARY,” INTERNAL LETTER TO K.V. BEST, Dow CHEMICAL
COMPANY, FEBRUARY 27).

October 1968 - Repairs were made to cracked side walls in 207B-Center with burlap and asphalt. An
additional coat of asphalt was aiso applied to 207B-North (OweN, J.B., Dow CHEMICAL COMPANY,
1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEX.” LETTER TO E\W. BEAN,
RFAQ, USAEC, APRIL 10).

January 1969 - Low-level contamination and salts were blown out and to the east of the solar ponds
by high winds (Pr.TNGsRUD, C.W., 1969, "STATUS REPORT - HEALTH PHYSICS - JANUARY 1969, FEBRUARY
12).

June 1969 - Leakage appeared on the ground surface at the northeast comer of Pond 2B, possibly due
10 a previous leak in the north and center sections of the pond, which was repaired in 1967(7).
Plans were made to transfer the contents of 207B-North and Center to Pond 2A and repair the

nonth and center sections (Maas, M.E., Dow CHEMICAL COMPANY, 1969, “MONTHLY PROGRESS REPORT -
WASTE TREATMENT - JUNE,” INTERNAL LETTER TO L.F. GrRILL, Dow CHEMICAL COMPANY, JULY 3).

August 1969 - Pond 207B-North was empded. Burlap was placed in uncovered areas and a coat of
asphalt was applied. Another coat of asphalt was to be applied to old and new burlap surfaces
by the following month, at which time 207B-North would be returned to service and 207B-
Center would be repaired (Maas. M.E., Dow CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS REPORT -
WASTE TREATMENT - AUGUST,” INTERNAL LETTER TO LF. GriLL, DOW CHEMICAL COMPANY, SEPTEMBER 4).
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September 1969 - A second coat of asphalt was applied to 207B-North, completing repair. The
contents of 207B-Center were transferred to the north section and then to Pond 2A. Burlap
and a coat of asphalt were placed in the center section, and a second coat was to be applied
the following month (MaAs, M.E., Dow CHEMICAL COMPANY, 1969, "MONTHLY PROGRESS REPORT - WASTE
TREATMENT - SEPTEMBER,” INTERNAL LETTER TO L.F. GRILL, Dow CHEMICAL COMPANY, OCTOBER 7).

April 1970 - Carch sumps and pumps were installed to rerurn water from the drain tiles to the ponds.
Sump No. 1, located at the north end of the drainage tile east of 207B, retumed water ©
207B-North. Sump No. 2, located at the north end of the drainage tile between Ponds 207A
and 2078, retumned water to 207A (Owex, J.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR
EVAPORATION PONDS AND NITRATE IN WALNUT CREEK,” LETTER TO E.-W. BEAN, RFAQ, USAEC, ArrL 10).

May 1970 - A soaker hose and pump were installed at the east {
berm of Pond 207A as an adgempt to increase evaporation
rates. The new installations would allow water (o trickle Cyn S
over the berm. Construction of Pond 207C, a new asphalt- E — ,ED
lined pond, began. The pond was to be used to store
liquids during repair of the existing ponds (Maas, M.E., Dow & ~
CHEMICAL COMPANY, 1970, "MONTHLY PROGRESS REPORT - WASTE e
TREATMENT - MAY," INTERNAL LETTER TO LF. GROLL, DOW CHEMICAL
COMPANY, JUNE 10).

June 1970 - Pond 207B-South was emptied for relining (Maas, M.E, Dow CuemacaL COMPANY, 1970,
"BUILDING 774 - JUNE. JULY PROGRESS REPORT.” AuGusT 5). Pond 207C was under construction west
of Pond 207A. The "small south nitrate pond” was leaking and thought to be the cause of
high nitrate concentrations in North Walnut Creek (FREBERG, KJ., Dow CHEMICAL COMPANY, 1970,

“"HEALTH PHYSICS MONTHLY STATUS REPORT - OPERATIONS GROUP TECHNICAL AND CONSTRUCTION - JUNE 1970,"
INTERNAL LETTER TO E.A. PUTZIER, JuLY 9).

August 1970 - A program to eliminate the use of the solar evaporation ponds was inidated and
submitted to AEC (FREBERG. KJ., Dow CHEMICAL COMPANY, 1970, "HEALTH PHYSICS MONTHLY STATUS
REPORT - OPERATIONS GROUP TECINICAL AND CONSTRUCTION - AUGUST 1970,” INTERNAL LETTER TO E.A. PUTZIER,
SEPTEMBER 9).

September 1970 - All side walls of Pond 207B-South had been covered with burlap and asphait (Owex,
J.B., DOW CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT
CREEX.” LETTER TO E.W. BEAN, RFAO, USAEC, ArreL 10). Paving and earthwork at Pond 207C was
completed. Groundwater was seeping into the sump, and this problem was 10 be resolved
prior 10 sealing the area. Sludge was expected to be removed using liquid from existing
ponds to create a slurry which could be pumped, rather than direct removal (FREBERG. KJ.. Dow
CHEMICAL COMPANY. 1970, "HEALTH PHYSICS MONTHLY STATUS REPORT - OPERATIONS GROUP TECHNICAL AND
CONSTRUCTION - SEPTEMBER 1970, INTERNAL LETTER TO E.A. PUTZIER, Dow CHEMICAL COMPANY, OCTOBER 8).

December 1970 - Pond 207C was placed in service (OWEN, J.B. Dow CHEMICAL COMPANY, 1974, “HISTORY OF
207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEK," LETTER TO EW. BEAN, RFAQ, USAEC, APriL
10).

May 1971 - Test holes were dug and water samples were taken at the location of Trenches 1 and 2
(OwexN, 1.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN
 WALNUT CREEK,” LETTER TO E.W. BEAN, RFAQ, USAEC, ArraL 10). Sediment samples taken from 207B
indicated up to 10,000 dpm/g uranium and up to 140,000 dpm/g plutonium (PLTINGSRUD. C.W..
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1971, "STATUS REPORT - HEALTH PHYSICS - MAY 1971," INTERNAL
LETTER To W.H. Lee. June 10). Direct readings indicated

25,000 cpm. Work using a bulldozer to remove the silt r_LG —T

was planned for the area (FrRemErG, KJ., Dow CHEMICAL R
COMPANY, 1971. "HEALTH PHYSICS MONTHLY STATUS REPORT - {_]r-wn
OPERATIONS GROUP TECHNICAL AND CONSTRUCTION - MaY 1971.° [:) °
INTERNAL LETTER TO E.A. PUTZIER, JUNE 9). '- wa7e o

August 1971 - Soaker hoses were installed around the perimeter
of Ponds 207A and 207C (OweN, J.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR
EVAPORATION PONDS AND NITRATE IN WAINUT CREEX," LETTER TO E.W. BEAN, RFAO, USAEC, APRIL 10).
Sludge removal operations were occurring at the evaporation ponds (specific pond not
indicated) (P.TINGsSRUD, C.W., 1971, “STATUS REPORT - HEALTH PHYSICS - JULY 1971," INTERNAL LETTER TO
J.F. WILLGING, AUGUST 10).

October 1971 - All side walls of Ponds 207B-North and Center were covered with Petromat liner and
a hydraulic sealant. Catch Trenches 1 and 2 -were dug (Owexn, J.B.. Dow CHEMICAL COMPANY, 1974,
"HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEX," LETTER TO E.W. BEAN, RFAQ,
USAEC, Arrn 10). Liquid collected in Trenches 1 and 2 went to Sumps 1 and 2, and then to
Ponds 207B-North and 207A, respectively (ROCKWELL INTERNATIONAL. 1988, "SOLAR EVAPORATION
PonNDs CLOSURE PLAN,” JULY 1).

November 1971 - Pond 207B-South was being cleaned (PutzEr, E-A. 1971, "STATUS REPORT - HEALTH
PHYSICS OPERATIONS - OCTOBER 1971, INTERNAL LETTER TO J.F. WILLGING, NOVEMBER $).

December 1971 - Cleaning of Pond 207B-South continued (PTiNGsRUD, C.W., 1972, “STATUS REPORT -
HEALTH PHYSICS INPUT TO OPERATIONS - DECEMBER 1971." INTERNAL LETTER TO J.F. WOLLGING, JANUARY 7).

May 1972 - Automatic pump controls were installed in Trenches 1 and 2 (Owex, J.B., Dow CHEMICAL
COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS AND NITRATE IN WALNUT CREEX,” LETTER TO E.W.
BEAN, RFAQ, USAEC, ArriL 10).

September 1972 - Trench 3 was placed in service (Owex. 1.B.. Dow } —-
CHEMICAL COMPANY, 1974, “HISTORY OF 207 SOLAR EVAPORATION :
PONDS AND NITRATE IN WALNUT CREEX,” LETTER TO E.W. BEAN, ‘ ———e
RFAOQ, USAEC, Arre. 10). Liquid collected in Trench 3 was S
transferred to Pond 207A (ROCXWELL INTERNATIONAL, 1988,
“SOLAR EVAPORATION PONDS CLOSURE PLAN,” JULY 1).

October 1972 - The side walls and bottom of Pond 207B-South °

were relined with Petromat and a hydraulic sealant (Owex,
J.B., Dow CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDsS AND NITRATE IN WALNUT
CREEK,” LETTER TO E.W. BEAN, RFAQ, USAEC, ApriL 10).

January 1973 - The "nitrate capture trenches located on the hillside north of the process waste holding
ponds” were in operation. Water from the trenches was being analyzed and retumned to the
ponds. Three trenches existed at this time (Maas, M.E. AND D.E. MicHELs, 1973, "MONTHLY
ENVIRONMENTAL PROGRESS REPORT - REMOVAL OF NITRATE FROM SOLL,” FEBRUARYT).
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April 1973 - Six to ten tons of nitrate leached from the soils north of the evaporation ponds due to
high water flows (Maas, M.E. AND D.E. MICHELS, 1973, "MONTHLY ENVIRONMENTAL PROGRESS REPORT -
REMOVAL OF NITRATE FROM SOWL,” MAY?).

May 1973 - The trench pumps were tumned off because of overioading of the evaporation ponds due
10 rain (Maas, M.E. AND D.E. MICHELS, 1973, "MONTHLY ENVIRONMENTAL PROGRESS REPORT - REMOVAL OF
NITRATE FROM SOLL,” JUNE?).

September 1973 - The side walls and bottom of Pond 207B-North were relined with Petromat and a
hydraulic sealant (OweN. J.B., Dow CHEMICAL COMPANY, 1974, “HISTORY OF 207 SOLAR EVAPORATION PONDS
AND NITRATE IN WALNUT CREEK,” LETTER TO E.W. BEAN, RFAQ, USAEC, APRIL 1Q).

April 1974 - Trenches 4 and S were placed in service (Owev, J.B., Dow ——
CHEMICAL COMPANY, 1974, "HISTORY OF 207 SOLAR EVAPORATION PONDS —-
AND NITRATE IN WALNUT CREEK,” LETTER TO EW. BEAN, RFAQ, USAEC, *
Arr 10). Liquid collected in Trench 5 was transferred to T ——
Trench 4, and liquid collected in Trench 4 was transferred to E .
Trench 3 (ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS =
CLOSURE PLAN,” JULY 1). '-' "

June 1974 - The Petromat liner of Pond 207B-North was considered
to be a problem. Actions were being taken (o reline the pond bottom with asphalt concrete
- three inches thick. A pond leakage study was conducted using Rhodamine WT dye (THompsoN,
. M.A., 1974, "PROGRESS REPORT FOR JUNE 1974 - ENVIRONMENTAL SCIENCES AND WASTE CONTROL,” INTERNAL
LETTER TO H.E. BOWMAN, JULY 12).

July 1974 - Trench 6 was placed in service. Liquid collected in the trench was transferred to Pond
207A (ROCXWELL INTERNATIONAL, 1988, “SOLAR EVAPORATION PONDS CLOSURE PLAN,” JuLy 1). LiQumD
COLLECTED IN THE TRENCH WAS TRANSFERRED TO POND 207A ("EVAPORATOR NOTES & PONDS RECORD,” 1978,
HANDWRITTEN LOGBOOK, ENTRY OF JULY 8. ROCXWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS
CLOSURE PLAN,” JuLY 1). Also completed in July was a study to provide for 100% recycle of RFP
waters, this study recommended the use of the 207A and 207B solar ponds for storage of
water treated through the reverse osmosis system and for storage of treated sanitary effluent
awaiting treatment in the reverse 0smosis system (ENGINEERING SCIENCE, INC., 1974, AN ENGINEERING
STUDY FOR WATER CONTROL AND RECYCLE, PREPARED FOR THE ROCKY FLATS AREA OFFICE OF THE U.S. ATOMIC
ENERGY COMMISSION, JuLY 21). Future activities related to clean-out and relining of the 207B solar
ponds were partly in support of this water recycle project. Following the publishing of this
study, once a 207B solar pond was cleaned-out, no further process wastes were placed in the
ponds.

September 1974 - An in-depth study including core drilling and soil analysis was initiated. An
inventory and maps of nitrate deposits were to be prepared (LLLstey, C.T., 1974, “MONTHLY
ENVIRONMENTAL PROGRESS REPORT,” REPORT FOR SEPTEMBER 1974, OCTOBER?).

October 1974 - An inventory of nitrate deposits northeast of the ponds was in progress (ILLsLEY, C.T.,
1974, "MONTHLY ENVIRONMENTAL PROGRESS REPORT,” REPORT FOR OCTOBER 1974, NOVEMBER?).
N
‘ November 1974 - A report of the nitrate inventory in the soil north of the ponds was written (LLsLEY.
: C.T.. 1974, "MONTHLY ENVIRONMENTAL PROGRESS REPORT,” REPORT FOR NOVEMBER 1974, DECEMBER?).
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March 1975 - Low level alpha contamination was detected around the . =
perimeter of the solar ponds. It was believed to be caused by r—-
the operation of the soaker hose system on the berm of Pond k’
207A. Soil contamination was also detected on the down- f’%‘ = =
wind side of Pond 207A (TuompsoN, M.A., 1975, "PROGRESS REPORT ~ "D[ — 2
FOR MARCH 1975 - ENVIRONMENTAL SCIENCES AND WASTE CONTROL. B ek
INTERNAL LETTER TO H.E. BOWMAN, APRIL 10). it -

September 1975 - Cleanout and repair of Pond 207B-North was

completed (KITTINGER, W.D., ROCKWELL INTERNATIONAL, 1975, "RADIATION MONITORING - MONTHLY REPORT -
SEPTEMBER, 1975,” INTERNAL LETTER TO E.A. PUTZIER, ROCKWELL INTERNATIONAL, OCTOBER 10).

April 1976 - Core samples were taken from the solar ponds for the water recycle project

(results of the samples were not indicated) (HORNBACHER, D.D.. ROCKWELL INTERNATIONAL,
1976, "ENVIRONMENTAL CONTROL WEEKLY HIGHLIGHTS WEEK ENDING APRIL 9, 1976, INTERNAL LETTER
TO M_A. THOMPSON, ROCKWELL INTERNATIONAL, APRIL 9).

September 1976 - (This may have been in late August 1976.) An unsuccessful trial run was

conducted on cleanup of 207B. Contamination was found on and under the liner and in
nearby soil. It was thought that an environmental enclosure would be necessary for cleanup
activities (HORNBACHER, D.D., ROCKWELL INTERNATIONAL. 1976, "ENVIRONMENTAL ANALYSIS AND CONTROL
WEEKLY HIGHLIGHTS WEEX ENDING SEPTEMBER 3, 1976," INTERNAL LETTER TO M.A. THOMPSON, ROCKWELL
INTERNATIONAL, SEPTEMBER 3). Air monitoring during solar pond cleanup indicated between
0.00102 and 0.17136 pCi/m’ plutonium concentration (HORNBAGHER, D.D.. ROCKWELL INTERNATIONAL.,
1976, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEX ENDING OCTOBER 8, 1976,” INTERNAL
LETTER TO ENVIRONMENTAL SCIENCES, OCTOBER 8).

October 1976 - Eleven core samples were taken from the solar pond area in preparation for the

reverse osmosis holding ponds (HORNBAGHER, D.D, ROCKWELL INTERNATIONAL, 1976, "ENVIRONMENTAL
ANALYSIS AND CONTROL WEEXLY HIGHLIGHTS WEEX ENDING OCTOBER 22, 1976, INTERNAL LETTER TO
ENVIRONMENTAL SCIENCES, OcToBER 22). Fifteen soil samples were also taken during the month to
determine contamination levels (HORNBAGHER, D.D., ROCKWELL INTERNATIONAL, 1976, “ENVIRONMENTAL
ANALYSIS AND CONTROL WEEXKLY HIGHLIGHTS WEEX ENDING OCTOBER 29. 1976,” INTERNAL LETTER TO
ENVIRONMENTAL SCIENCES, OCTOBER 29). Air samples taken during solar pond cleanup during the
first half of the month indicated plutonium concentrations ranging from 0.00395 to 0.86791
pCi/mJ (HORNBAGIER, D.D., ROCXWELL INTERNATIONAL, 1976, “ENVIRONMENTAL ANALYSIS AND CONTROL
WEEKLY HIGHLIGHTS WEEK ENDING NOVEMBER S, 1976," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL
INTERNATIONAL, NOVEMBER 5).

November 1976 - A “crash program” of sampling and direct counting was initiated, providing aid for

the completion of the design criteria for the project. The program consisted of coring through
the liner and augering into the deeper soil (HORNBAGHER, D.D.. ROCKWELL INTERNATIONAL. 1976,
"ENVIRONMENTAL ANALYSIS AND CONTROL WEEXLY HIGHLIGHTS WEEK ENDING NOVEMBER 5, 1976, INTERNAL
LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL. NOVEMBER 5).

February 1977 - The liner of 207B-North was damaged by high winds, resuiting in increased airbome

total long-lived alpha concentrations. Water was put in the pond to keep the liner in place
(HORNBAGHER, D.D., ROCXWELL INTERNATIONAL. 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY
HIGHLIGHTS WEEK ENDING FEBRUARY 4, 1977,” INTERNAL LETTER TO M.V. WERKEMA, ROCXWELL INTERNATIONAL,
FEBRUARY 4). The southeast perimeter of 207C was sandbagged to prevent spillage due to high
winds. The liner of 207B-North was weighted down with steel pallets to prevent floatation
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(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY
HIGHLIGHTS WEEX ENDING FEBRUARY 18, 1977, INTERNAL LETTER TO M.V. WERKEMA. ROCKWELL
INTERNATIONAL, FEBRUARY 18; HORNBACHER, D.D., ROCXWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS
AND CONTROL WEEXLY HIGHLIGHTS WEEK ENDING FEBRUARY 25, 1977, INTERNAL LETTER TO M.V. WERKEMA,
ROCKXWELL INTERNATIONAL, FEBRUARY 25). )

March 1977 - A recommendation for disposal of 50 liters of toluene containing 20 microcuries of
triium into Pond 207A was made (HORNBAGHER. D.D. ROCKWELL INTERNATIONAL. 1977.
"ENVIRONMENTAL ANALYSIS AND CONTROL HIGHLIGHTS - WEEK ENDING APRIL 1, 1977, INTERNAL LETTER TO M.V.
WERKEMA, ROCKWELL INTERNATIONAL, APRO. 1).

June 1977 - Gravel removal at the solar pond area began. (This may have begun in late May 1977.)
Survey of the area during removal operations indicated a high reading of 15,000 cpm
(HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY
HIGHLIGHTS WEEK ENDING JUNE 3, 1977,” INTERNAL LETTER TO M.V. WERKEMA, ROCXWELL INTERNATIONAL, JUNE
3). A map indicating contaminaton levels in the vicinity of the solar ponds was prepared
(HORNBACHER, D.D.. ROCKWELL INTERNATIONAL. 1977, "ENVIRONMENTAL ANALYSIS AND CoNTROL WEEKLY
HIGHLIGHTS WEEK ENDING JUNE 10, 1977," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL,
June 10). Soil removal operations were conducted in the 910 storage yard and along the fence
between the solar ponds and the yard using a portable building for manual removal, or a front
end loader with a dust suppressant. Air sampling during the activities indicated 0.005 to
approximately 0.3 pCi/m®. Construction of the reverse osmosis building began during this
month (HORNBAGHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL
WEEKLY HIGHLIGHTS WEEX ENDING JUNE 24, 1977, INTERNAL LETTER TO M.V. WERKEMA, ROCXWELL
INTERNATIONAL, JUNE 24).

July 1977 - Soil was removed from an area south of Pond 207A using a road grader and front end

loader (HORNBACHER, D.D., ROCKXWELL INTERNATIONAL. 1977, “ENVIRONMENTAL ANALYSIS AND CONTROL
WEEKLY HIGHUGHTS WEEK ENDING JULY 29, 1977," INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL
INTERNATIONAL, JULY 29).

August 1977 - Activities at Pond 207B-South included water removal, cleaning, and sludge removal.
The pallets which had been placed at Pond 207B-North were removed, and cleaning also
began at the pond (AUTHOR UNKNOWN, 19777, “POND CLEAN-UP OPERATIONS, " CHRONOLOGY OF POND CLEAN-
UP ACTIVITIES FROM AUGUST 17, 1977 TO SEPTEMBER 2, 1977, DATE UNKNOWN).

September 1977 - (This may have been in late August.) An increase in airbome alpha activity was
reported during soil removal activities at the solar ponds (HORNBACHER, D.D. ROCKWELL
INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING SEPTEMBER
2, 1977," INTERNAL LETTER TO'M.V. WERKEMA, ROCKWELL INTERNATIONAL, SEPTEMBER 2). Air monitoring
on September 19 indicated 0.095 pCi/m’ total long-lived alpha (HorNBACHER, D.D.. RocxweLL
INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEXLY HIGHLIGHTS WEEK ENDING SEPTEMBER
23, 1977,7 INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, SEFTEMBER 23). Near the end
of the month, air sampling results exceeded the shutdown action level. Cleanup of 207B-
North was completed (HORNBACHER, D.D., ROCXWELL INTERNATIONAL, 1977, “ENVIRONMENTAL ANALYSIS
AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING SEPTEMBER 30, 1977, INTERNAL LETTER TO M.V. WERKEMA.
ROCXWELL INTERNATIONAL, SEPTEMBER 30). The water and liner were removed from Pond 207B-
North, and cleaning of the pond continued (AUTHOR UNKNOWN, 19772, “POND CLEAN-UP OPERATIONS,”
CHRONOLOGY OF POND CLEAN-UP ACTIVIIIES FROM AUGUST 17, 1977 TO SEPTEMBER 2. 1977, DATE UNKNOWN).

October 1977 - The highest total long-lived alpha concentration since cleanup activities began, 0.951
pCi/m’, was measured near a shipping box which was being loaded with soil (HorwBaGizER, D.D..
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ROCKWELL INTERNATIONAL. 1977, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING
OCTOBER 7, 1977,” INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, OcToBER 7). Removal
of soil between Ponds 207A and 207B was completed. Removal of soil south of 207B began

(HORNBAGHER, D.D.. ROCKWELL INTERNATIONAL, 1977, “ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY
HIGHUGHTS WEEK ENDING OCTOBER 17, 1977,” INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL,

Ocroser 17). High results during air monitoring were again a problem. Sprinkling over a
longer period of time, rather than flooding the area, was recommended, as well as the use of
Coherex stabilizer (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1977, "ENVIRONMENTAL ANALYSIS AND
CONTROL WEEKLY HIGHLIGHTS WEEX ENDING OCTOBER 21, 1977," INTERNAL LETTER TO M.V. WERKEMA.
ROCKWELL INTERNATIONAL. OCTOBER 21).

March 1978 - Altemnate uses of water from the reverse osmosis building and sewage treatment plant
were being considered. A proposal for a new pond on the west side of the plant was rejected.
The use of spray irrigation was being evaluated (HORNBAGHER, D.D., ROCKWELL INTERNATIONAL. 1978,
"ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING MARCH 23, 1978," INTERNAL
LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, MARCH 23).

May 1978 - Asphalt from Pond 207B was being removed and boxed. High airbome total long-lived
alpha activity was an ongoing problem (HORNBAGHER, D.D. ROCKWELL INTERNATIONAL., 1978,
“ENVIRONMENTAL ANALYSIS AND CONTROL WEFKLY HIGHLIGHTS WEEK ENDING MAY 26, 1978,” INTERNAL LETTER
TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, MAY 26).

July 1978 - Residual uranium and americium were found in the equalizer berween Ponds 207B-Center
and 207B-South. The line was cleaned with acid (HornBAGEER, D.D., ROCKWELL INTERNATIONAL., -
1978, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEXLY HIGHLIGHTS WEEK ENDING JULY 28, 1978,” INTERNAL
LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, JULY 28).

August 1978 - Lining of Pond 207B-South was near completion (HORNBACHER, D.D., ROCKWELL
INTERNATIONAL, 1978, "ENVIRONMENTAL ANALYSIS AND CONTROL WEEKLY HIGHLIGHTS WEEK ENDING AUGUST
4, 1978," INTERNAL ;mzx TO M.V. WERKEMA, ROCKWELL INTERNATIONAL, AUGUST 4).

January 1979 - Plutonium values of 5.8 to 12.6 pCi/l were detected in Pond 207B-North. This was

due to the transfer of sodium hydroxide spillwater from Pond B-1 to Pond 207B-North
(BARKER, CJ., ROCKXWELL INTERNATIONAL. 1979, "HIGHLIGHTS FOR WEEX ENDING JANUARY 19, 1979
ENVIRONMENTAL ANALYSIS AND CONTROL.” INTERNAL LETTER TO M.V. WERKEMA, ROCKWELL INTERNATIONAL,
JANUARY 19).

April 1979 - Release of the caustic spill water in Pond 207B-North into Pond B-2 and A-2 began
(HORNBACHER, D.D., ROCXWELL INTERNATIONAL, 1979, "HIGHLIGHTS FOR WEEX ENDING APRIL 27. 1979
ENVIRONMENTAL ANALYSIS AND CONTROL,” INTERNAL LETTER TO M.V. WERKEMA, ROCXWELL INTERNATIONAL,

Arrn. 27). Plans to run the spill water through the reverse osmosis plant or process it through
the sewage treatment plant were not implemented.

May 1980 - Water bubbles appeared under the liner of Pond 207B-South (HorNBACHER, D.D., ROCKWELL
INTERNATIONAL, 1980, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING MAY 16, 1980,” INTERNAL

LETTER TO TR. CRITES, ROCKWELL INTERNATIONAL, MAY 16). The pond had been used for storage of
sanitary water prior to reverse osmosis treatment, but was drained and cleaned for storage of
reverse osmosis treated water for use in the plant’s cooling towers. A survey of the liner
indicated no smear count, but 50,000 to 500,000 cpm on the west side wall behind the liner,
possibly resulting from leakage from Pond 207A. The discovery of leakage delayed approval
of use of the water in the plant's cooling towers for fear of contamination (HorNBAGHER, D.D..
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ROCKWELL INTERNATIONAL, 1980, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING MAY 30, 1980,
INTERNAL LETTER TO TR. CRITES, ROCKWELL INTERNATIONAL, MAY 30).

June 1980 - The source of activity beneath the liner on the west wall of Pond 207B-South was

determined to be americium (HORNBAGHER, D.D., ROCKWELL INTERNATIONAL. 1980, “ENVIRONMENTAL
ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING JUNE 6, 1980," INTERNAL LETTER TO T.R. CRITES. ROCKWELL
INTERNATIONAL, JUNE 6).

July 1980 - Salts on the side walls of Pond 207A, resulting from evaporation, had a count of 50,000
Cpm (HORNBACHER, D.D., ROCKWELL INTERNATIONAL, 1980, “ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS
WEEK ENDING AUGUST 1, 1980," INTERNAL LETTER TO TR. CRITES, ROCKWELL INTERNATIONAL, AUGUST 1).

September 1980 - Cleanout of Pond 207B-Center began with removal of sand, sludge, tar and debris.
Sludge was moved to the northwest comer of the pond for transfer to Pond 207A. Air
monitoring prior to the start of cleanup activities indicated 0.06 pCi/m’ total long-lived alpha
(HORNBACHER, D.D.. ROCXWELL INTERNATIONAL, 1980, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK
ENDING SEPTEMBER 12, 1980, INTERNAL LETTER TO T.R. CRITES, ROCXWELL INTERNATIONAL, SEPTEMBER 12).

April 1981 - The french drain system, located on the hillside north of the ponds, was placed in
service. The 6 trenches and 2 sumps were taken out of service. Liquid collected in the drain
system would go to the Interceptor Trench Pump House (ITPH) and then be transferred to
Pond 207B-North. Periodically, the liquid would be transferred from Pond 207B-North to
Ponds 207B-Center and South (ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION PONDS CLOSURE
PLAN,” JULY 1).

July 1981 - Isolated spots of contaminated soil were removed from the berm east of the 207 ponds
by hand digging. Soil removal on the east side of the berm was complete. The north side
. of the berm would be worked on. next (HORNBAGHER, D.D. ROCKWELL INTERNATIONAL, 1981.
"ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING JULY 24, 1981," INTERNAL LETTER TO T.R.

CRITES, ROCXWELL INTERNATIONAL, JULY 24).

November 1981 - Approximately 1,000 gallons of sewage sludge slurry from the digester and aerator
were placed in Pond 207A after a tank truck spilled the material on the ground near the pond.
The sewage was pumped from the ground into the pond (HORNBACHER. D.D.. ROCKWELL
INTERNATIONAL, 1981, "ENVIRONMENTAL ANALYSIS WEEXLY HIGHLIGHTS WEEK ENDING NOVEMBER 25, 1981,"
INTERNAL LETTER TO T.R. CRITES, ROCKXWELL INTERNATIONAL, NOVEMBER 30).

January 1982 - A potential nitrate runoff problem resulting from the hillside seepage below the solar
ponds was of concem. Plans were made to construct a collection trench and sump-at the base
of the hill (HORNBAGER, D.D., ROCXWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY
HIGHUIGHTS WEEXK ENDING JANUARY 8, 1982," INTERNAL LETTER TO TR. CRITES, ROCKWELL INTERNATIONAL,
JANUARY 8).

February 1982 - Plans were made to pump high-nitrate water from Pond A-3 to Pond 207B
(HorNBAGER, D.D., ROCKWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK
ENDING FEBRUARY 19, 1982," INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, FEBRUARY 19).

April 1982 - (This may have occurred in late February.) Construction activities to expand the nitrate
collecdon system on the south side of the PSZ patrol road began (Hornaczr, D.D., ROCKWELL
INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEXLY HIGHLIGHTS WEEK ENDING APRIL 2, 1982, INTERNAL
LETTER TO TR. CRITES. ROCKWELL INTERNATIONAL. APRIL 2). Spraying of water from 207B-North was
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conducted at a rate of approximately 89, 445 gallons per acre (HORNBACHER.445 GALLONS PER ACRE.
(HORNBAGHER, D.D., ROCKWELL INTERNATIONAL, 1982, “ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK
ENDING APRIL 23. 1982,” INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, APRIL 23). Note: the
area where this spraying was taking place is now known as the West Spray Field, Operable
Unit 11. Water for application to the West Spray Field was removed from Solar Ponds 207B-
Center and 207B-North. During the time of West Spray Field Operation, Solar Pond 207B-
Center contained treated sanitary effluent, while Solar Pond 207B-North contained water
collected in the ITPH system (ADVANCED SCIENCES, INC., 1991, "SOLAR POND INTERCEPTOR TRENCH SYSTEM
GROUNDWATER MANAGEMENT STUDY, ROCKY FLATS PLANT,” TASK 7 OF THE ZERO-OFFSITE WATER-DISCHARGE
STUDY, PREPARED FOR EG&G ROCKY FLATS, INC., JANUARY 8).

May 1582 - The new nitrate collection system near the northeast —_——— ]
security road was reported to be operating properly
(HORNBAGHER, D.D., ROCKWELL INTERNATIONAL. 1982, "ENVIRONMENTAL
ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING MAY 7. 1982." INTERNAL =g, =2~

LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL. MAY 7). S - %

July 1982 - Nitrate concentrations in the solar ponds were as
follows: 310 mg/1 for Pond 207B-North on July 6; 158 mg/l 2
for 207B-North on July 12; and 250 mgA for 207B-Center
on July 12 (HORNBACHER, D.D. ROCKWELL INTERNATIONAL, 1982, "ENVIRONMENTAL ANALYSIS WEEKLY
HIGHIIGHTS WEEK ENDING JULY 16, 1982," INTERNAL LETTER TO T.R. CRITES, ROCKWELL INTERNATIONAL, JULY
16). The valve between 207B-North and Center was repaired to prevent the accidental
' spraying of water from 207B-North (HORNBACHER, D.D. ROCKWELL INTERNATIONAL. 1982,
"ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS WEEK ENDING JULY 23, 1982, INTERNAL LETTER TO T.R.
CRITES, ROCXWELL INTERNATIONAL, JULY 23).

November 1985 - Use of the West Spray Field ended (ADVANCED SCENCES, INC. 1991, “SOLAR POND
INTERCEPTOR TRENCH SYSTEM GROUNDWATER MANAGEMENT STUDY, ROCXY FLATS PLANT,” TASK 7 OF THE ZERO-
OFFSITE WATER-DISCHARGE STUDY, PREPARED FOR EG&G ROCKY FLATS. INC., JANUARY 8).

— e ot v
~ —
——
-—
. -

October 1986 - Construction of the new pondcreting building was
complete (ROCKWELL INTERNATIONAL, 1988, "SOLAR EVAPORATION
PONDS CLOSURE PLAN,” JULY 1).

e

May 1988 - First spill of pondcrete occurred. This spill occurred on = ‘ ]@:‘.“
the 504 Pad (RocXY FLATS PLANT, 1988, "RCRA CONTINGENCY PLAN ~ "". .
[MPLEMENTATION REPORT No. 88-001, RocXY FLATS PLANT, EPA ID
NuMBER CO 7890010526," June 7). Other spills of pondcrete
occurred after this first spill.

June/July 1988 - Last process waste sludge and water removed from Solar Pond 207A (Brana. FJ..
ROCKXWELL INTERNATIONAL CORPORATION, 1988, INTERNAL MEMORANDUM FROM FJ. BLAHA TO G. HEWTTT, JUNE
23; ROCXWELL INTERNATIONAL. 1988, “SOLAR EVAPORATION PONDS CLOSURE PLAN,” JULY 1).

August 1989 - The Solar Pond’s Interceptor Trench Central Collection Sump Pit overflowed. The
water which flowed out of the pit was not recovered, and the water that remained in the pit
. was pumped to Pond 207B-North. The amount of liquid released to the environment was
Unknown (U.S. DEPARTMENT OF ENERGY, 1989, "RCRA CONTINGENCY PLAN IMPLEMENTATION REPORT NO. 89-
012," DATE UNKNOWN).
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March 1990 - Levels of established freeboard were exceeded in the 207B Ponds. These levels were
set to prevent overflow caused by high winds. No release to the environment occurred. To
lower the water level in the 207B Ponds, transfer of approximately 1.3 million gallons was
made to Pond 207A. The excess water in Pond 207A was then to be transferred to Building
374 for evaporation (U.S. DEPARTMENT OF ENERGY, 1990, "RCRA CONTINGENCY PLAN DMPLEMENTATION
REPORT No. 90-003," DATE UNKNOWN).

September 1990 - Some seepage, which was not collected by the ITPH because of soil blocking the
gravel and disallowing collection of the material, flowed over the eastem extension of the
ITPH (EG&G RockY FLATS, 1991, "SOLAR PONDS INTERCEPTOR TRENCH SYSTEM GROUNDWATER MANAGEMENT
STUDY ROCXY FLATS PLANT SITE.” JANUARY 15).

September 1992 - Only limited quantities of water and sediments are present in Pond 207A, all other
ponds have considerable quantities of water present.

Note: Add in information regarding SEP IM/IRA Actvities
End 1989/begin of 1990 - construction of sprung structures
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US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO3A

Page 1 of 2
. EQUIPMENT DECONTAMINATION/WASH CHECKLIST AND RECORD
L General Information completed by:
Name Date Phone No.

Subcootractor’s Name
NOTE: Sections I and II will be completed by the same individual

Equipment Manufacturer, Model and Common Name:
Equipment Owner:
Name and Phone Number of Person Responsible for the Equipment:
Serial Number/Equipment Ideatification Number:
Delivered to Decontamination Station by:

Initial contaminate characterization of work arca: (check one)
. " Not poteatially contaminated
Potentially contaminated
I Activity History

Where was equipment ysed?

What was equipment used for?
Types and volumes of water generated: (check as appropriate)
Purge Gallons
—_Devciopment Gallons
. Decon/Wash Gallons
Rinse Gallons

(4011-510-0080-910X POSREV 2 -0397)



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO3A

Page 2 of 2

‘ EQUIPMENT DECONTAMINATION/WASH CHECKLIST AND RECORD

III. Actions At Ceatral Decontamination Station

Yes

N\

No

(4011-910-0080-910)( POBREV 2XW-03-91)

The equipment was washed under the provisions of SOP No.
FOJ3, General Equipment Decontamination

Persoanel Decontamination Station established as described in
the applicable site-specific health and safety plan

Personal protective equipment (PPE) selected based upon
work arca PPE level

Specify PPE level utilized:

Level B Level C Level D

PPE inspected prior to donning

Wind direction checked prior to using pressurized spray (circle
the direction the wind was blowing from)
N NE E SE § SW W NW

Was particular attention devoted to equipment parts that
contacted potentially contaminated medium?

Was pcrsonal decontamination completed as described in the
applicable site-specific health and safety plan?



~

US.DEPARTMENT OF ENERGY ROCKY FLATS PLANT

FIELD MONITORING RESULTS OF CUTTINGS OR CORE

FORM FO3A

1. Project Location: Site Number: Date:
2. CHECK HISTORICAL CHARACTERIZATION
RAD Hazardous Mixed

Not Potentially Coantamtnated

3. EQUIPMENT INFORMATION AND BACKGROUND MEASUREMENTS

Manufacturer Serial Probe Probe Calibration Background Units
and Model No. Number Type Serial No. | Due Date Reading (cpm)-
4. SAMPLE MEASUREMENTS
Depth Time ovD* Ludlum* Ludlum* Piez Associated | Smear No.
- Interval Mod. 12-1A Mod. 31 Sample
(feet) (ppm) (cpm) (cpm) (mg/m?) Numbers

T any OVD or RAD measurcments are above background measurcments. jorms FOBB andjor FO.16A must be compieted [or verfication

Completed By:

Print Name Signacure

Subcontractor:

(4011-910-0088-910)( FOSREV 2)(04 /30 /92)
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FIELD MONITORING RESULTS

1. Project Location: Site Number: : Date:
. 4. SAMPLE MEASUREMENTS (Continued)
Depth Time OovD* Ludlum* Ludlum* Piez Assodated
Interval Mod. 12-1A Mod. 31 Sample
(feet) (ppm) (cpm) (cpm) (mg/m?) Numbers
any or measurements are above background measurements, forms mor_FCJGA must be compieted {or venfication

Completed By:

Print Name Sigoaure

Subcontractor:

(4011-910-0088-910)( FOSREYV 2)(04/30/92)



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT

YERIFICATION OF ORGANIC VAPOR MONITORING RESULTS

1.  Project Name & Number:

FORM F08B (REV.2)

Date: Site Number:

2.  Historical Characterization (check one):

_ Not potentially contaminated ___Low-Level RAD . Hazardous __ Mixed
3.  Prework/Background Organic Vapor Monitoring Results
Instrument Used: Serial No.
(Numeric Value): (Units, i.e., ppm):
4.  Verification Measuremeants
First First Second Second
Initial Background Verification Background | Verification
Depth Reading Check Reading Check Reading
Time (Fv) (ppm) (ppm) (ppm) (ppm) (ppm)

5.  If either of the verification measurements are above the preceding background measurement, the initial

measurement has been verified.

Completed By:

Print Name

Subcontractor:

Signature

Date

{4011-910-0088-910){ FOSREV 2)(04/30/92)




Uade ULLCANMNLVLINL UC BNEKUE KULKT [ LALD FLANL FORM FOJC (REYV. 2)

RECORD OF DRILLING FLUIDS AND CUTTINGS
(ONE FORM PER DRILLING LOCATION)

1. Project Name & Number:

Date of Activities: / Site Number:
Initiated Completed

2. Contaminant classes assumed to be present (check one)
Low-Level RAD Substances Hazardous Substances
Mixed Substances Not Potentially Contaminated

3. Unanticipated contaminant classes found

No Yes (check as appropriate)

Low-Level RAD Substances Hazardous Substances Mixed

Substances

4. Drum and Environmental Monitoring Information

Organic Vapors: (Instrument Used)
Radioisotopes: (Instrument Used)
Highest Environmental Monitoring Results
Drum Number Depth Interval Drum Jioi Orean
With Sub. ID (Ft) Conteats Radiatsotopes rganics
(cpm) , (ppm)
Completed By:
Print Name Signature Date

Subcontractor:

(4011-910-0088-910 FOSREV 2)(04/30/92)



US. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.16A (REV. 2)

RESULTS OF RADIOLOGICAL MEASUREMENTS IN THE FIELD

Project Name:

Date: Site Number:

Snow Cover Present (Y/N): Work Surface Wet (Y/N):

-

1. Instruments Used and Background Readings

Manufacturer Serial Probe Probe Calibration Bac?:ground
and Model No. Number Type Serial No. | Due Date | Reading (cpm)

2. Prework Monitoring Results (Ludlum 12)

cpm at Point of Intrusive Activity Highest Measured cpm

3. Sample Monitoring: Intervals Monitored and Associated Samples

Depth Interval (Ft) Highest Level Noted (cpm) Associated Sample Numbers
Completed By:
P Y Print Name Signature Dute
Subcontractor:

{4011 910-0093-910) (FOL6REV2) (04/30/92)



U.S. DEPARTMENT OF ENERGY ROCKY FLATS PLANT FORM FO.16B (REV. 2)

RESULTS OF RADIOLOGICAL MEASUREMENTS IN THE FIELD

Project Name:

Date: Site Number:

Snow Cover Present (Y/N):

1. Instruments Used and Background Readings

Manufacturer Serial Probe Probe Calibration Background
and Model No. Number Type Serial No. Due Date Reading (cpm)

2. PPE Monitoring

PPE monitoring not required. Work area was characterized as uncontaminated and ﬁc.ld
radiological screening as work progressed did not indicate the presence of potential

contamination.
If PPE monitoring required complete the following table
Bicron PPE screening resulted
Ludlum Analyst in verived positive PPE Verified positive
Model 12 Fidler reading (Y/N) Time reading (cmp) Smear No.
Completed By:
Pnnt Name Sugnsdure Dute
Subcontractor:

(4011-910-0093-910) (FOI6REV 2) (04/30/92)
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. Final Phase I RFI/RI Manual:21100-WP-OU4.01
Work Plan for Operable Section: 3, Rev. 0
Unit 4, Solar Evaporation Ponds Page: 65 of 100

TABLE 2.7

'SOLAR EVAPORATION POND 207A
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

: 207A Liquid - | 00 207A Sludge
L c o 19841988 | 1991 f 1991
i Range - " Composite " 'Compoaosite
ANIONS
Ammonia ppm NA 0.43 NA NA
Bicarbonate ppm NA 35 NA NA
Carbonate ppm NA 47 NA NA
Chloride ppm NA 416 NA NA
‘ Cyanide, Total ppm ND - 1.7 0.478 NA NA
‘ Fluoride ppm NA ND NA NA
Nitrate, N ppm ND - 21,739 1000 8800 NA
Nitrite ppm NA 39 NA NA
Phosphate, Ortho ppm NA ND NA NA
Phosphate, Total ppm NA ND NA NA
Sulfate ppm NA 409 NA NA
Sulfide ppm NA ND NA NA
TKN-N ppm NA ND NA NA
RADIONUCLIDES
Americium -241 pCi/1 ND - 200 0.42 NA : NA
Americium -241 pCi/g NA NA 1400-4400 1.5
Plutonium -239 pCi/l ND - 660 0.71 ND NA
Plutonium -239 pCi/g NA NA 1000-3700 72
Uranium -234 pCi/l 14000-20000 310 NA NA
Uranium -234 pCi/g NA NA 70-570 95
Uranium -235 pCi/l NA 11 - 28-28 NA
“ Uranium -235 pCi/g NA NA 28-28 2.9
‘ Uranium -238 pCi/l 21000-28000 340 520-520 NA
Uranium -238 pCi/g NA NA 130-480 93

RFPawb.r 10/06/92



‘ Final Phase I RFI/RI Manual:21100-WP-OU4.01
Work Plan for Operable Section: 3, Rev. 0
Unit 4, Solar Evaporation Ponds Page: 66 of 100

TABLE 2.7

SOLAR EVAPORATION POND 207A
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
v +207A Liquid *~ | - 207A Sludge
Compound | Usits | 19841988 | 1991 | 19861988 | 1991
: ' Range: .=} Composite [ Range- -} Compaosite
Uranium .7-26000 ND NA NA
Tritium pCi/l 240-3000 NA NA NA
Tritium pCi/g NA NA 1300-12000 NA
Gross Alpha pCi/l 32-80000 300 NA NA
Gross Alpha pCi/g NA NA NA 5100
Gross Beta pCi/l 2-40000 930 NA NA
Gross Beta pCi/g NA NA NA 1400
. MISCELLANEOUS TESTS
Alkalinity, Total ppm NA 110 NA NA
Conductivity @ 25C uMHOs NA 8800 NA NA
Total Dissolved Solids ppm 127000-127000 7600 NA NA
Total Organic Carbon ppm NA 67.8 NA NA
Total Suspended Solids % NA 23 NA NA
pH ppm . 83-11 9.9 9.5 NA
METALS
Aluminum ppm 2.31-2.64 ND 11000-11900 NA
Antimony ppm NA ND NA : ' NA
Arsenic ppm 0.015-0.015 ND ND NA
Barium ppm ND NA ND NA
Beryllium ppm ND-0.1 NA 309-1570 NA
Bismuth ppm NA ND NA NA
Boroa ppm NA 1.26 NA NA
Cadmium ppm 0.070-0.150 ND 1110-10500 NA
" Calcium ppm ND 60.4 19600-50000 NA
. Cerium ppm NA NA NA NA
Cesium ' ppm NA NA NA NA

RFPawb.r 10/06/92



.' Final Phase I RFI/RI Manual:21100-WP-QU4.01
Work Plan for Operable Section: 3, Rev. 0
Unit 4, Solar Evaporation Ponds Page: 67 of 100

TABLE 2.7

SOLAR EVAPORATION POND 207A
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
Sovi o of hop 207A Sludge o
' Compound 199LT ko 19841988 | 1991
: Composite |7~ . Range. | Composite
Cobalt ppm 0.200-0.500 NA ND NA
Chromium, Total ppm 13.7-16.7 ND 1010-19700 NA
Chromium, Hexavalent ppm NA NA ND-1.0 NA
Copper ppm 1.61-1.8 ND 425-1590 NA
Germanium ppm NA NA NA NA
Iron ppm 1.5-8.0 ND 3590-6900 NA
‘ Lead ppm ND 0.004 65-455 NA
. Lithium ppm NA 1.42 NA NA
Magnesium ppm ND 121 6100-21000 NA
Manganese ppm 0.095-0.115 ND 153-595 NA
Mercury ppm ND-0.0002 ND 7.5-25 NA
Molybdenum ppm NA ND NA NA
Nickel ppm 1.9-2.0 ND 124-1320 NA
Niobium ppm NA NA NA NA
Phosphorous ppm NA NA NA NA
Potassium ppm 13200-14300 376 50000-65300 NA
Rubidium ppm NA NA NA : NA
Selenium ppm ND 0.015 ND NA
Silicon ppm NA 0.846 NA NA
Silver ppm NA ND 153-237 NA
Sodium ppm 36300-42900 1610 130000-166000 NA
Strontium ppm NA 235 NA NA
Tantalum ppm NA NA NA NA
. Tellurium ppm NA NA NA NA
. Thallium ppm NA ND NA NA
Thorium ppm NA NA NA NA

RFPawb.r 10/06/92



A}

Final Phase | RFI/RI
Work Plan for Operable
Unit 4, Solar Evaporation Ponds

Manual:21100-WP-QU4.01
Section: 3, Rev. 0

Page: 68 of 100

TABLE 2.7

SOLAR EVAPORATION POND 207A

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
- 207A Liquid 0 0" 207A Sludge
Compound ofoc1991 | 19841988° | 1991
R ange ..-Composite . |+, Range " '{ Composite
Tin ppm 7-13 ND ND NA
Titanium ppm NA NA NA NA
Tungsten ppm NA NA NA NA
Vanadium ppm 0.10-0.20 NA NA NA
Zirconium ppm NA NA NA NA
Zinc ppm 0.62-0.78 0.028 227-595 NA
: VOLATILE ORGANICS
. Acetone ppb 100-260 3.0 5-4680 NA
Methylene Chloride ppb ND 5.0 ND NA
Tetrachloroethene ppb ND ND ND-1200 NA
SEMIVOLATILE
Acenaphthene ppb NA ND NA NA
Bis(2-ethylhexyl) phthalate ppb NA ND ND-14900 NA
4-Chloro-3-methylphenol ppb NA ND NA NA
2-Chlorophenol ppb NA ND NA NA
1,4-Dichlorobenzene ppb NA ~ ND NA NA
2,4-Dinitrotoluene ppb NA ND NA NA
Di-n-butyl phthalate ppb NA ND ND-590 NA
Fluoranthene ppb NA ND 161-1680 NA
N-Nitroso-di-propylamine ppb NA ND NA NA
Phenol ppb NA ND NA NA
Phenols, Total ppb 13-35 NA ND-3300 NA
Pyrene ppb NA ND NA NA
\ 1,2,4-Trichlorobenzene ppb - NA ND NA NA
. PESTICIDES/PCBs

Atrazine ppb NA 35 NA NA

RFPawb.r 10/06/92
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TABLE 2.7

SOLAR EVAPORATION POND 207A
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
#:.207A Liquid * st 207A Sludge
‘Compound” 1984-1988 | 1991 . | 1984-1988 | - 1991
G LT ‘Range “" Composite: { ~  Range: | Composite
Diazinon ppb NA ND NA NA
Simazine ppb NA ND NA NA

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water

NA -- Not Analyzed
ND -- Not Detected

RFPawb.r 10/06/92
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TABLE 2.8

SOLAR EVAPORATION POND 207B (NORTH)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

U 207B (Northy Liquid'.....| |+ . 207B" (North) Sludge
Compound: | S 1991 [ 1984-1988 1 1991
B " Composite- [+ -:Range Composite
ANIONS
Ammonia ppm NA ' ND NA 102
Bicarbonate ppm NA ND NA ND
Carbonate ppm NA ND NA ND
Chloride ppm NA 147 NA 1910
, Cyanide, Total ppm NA 37.8 NA ND
. Fluoride ppm NA ND NA ND
Nitrate, N ppm 212 - 1367 39 NA 600
Nitrite ppm NA ND NA 10
Phosphate, Ortho ppm NA ND NA 4
Phosphate, Total ppm NA 0.04 NA ND
Sulfate ppm NA 155 NA ND
Sulfide ppm NA ND NA 56
TKN-N ppm NA ND NA 1430
RADIONUCLIDES
Americium -241 pCi/l ND 0.14 NA ' NA
Americium -241 pCi/g NA NA NA ND
Plutonium -239 pCi/l ND ND NA NA
Plutonium -239 pCi/g NA NA NA 2.2
Uranium -234 pCi/l 50-53 40 NA NA
Uranium -234 pCi/g NA NA NA 13
Uranium -235 pCi/l NA 1.7 NA NA
Uranium -235 pCi/g NA NA NA 0.4
. Uranium -238 pCi/l 31-33 26 NA NA
Uranium -238 pCi/g NA NA NA 8.4

RFPawb.r 10/06/92
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TABLE 2.8

SOLAR EVAPORATION POND 207B (NORTH) )
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
#.207B (North) Liquid - |- "~ 207B (North) Sludge-
Com pouﬁd : 1984‘1988 2 e 1934-1988 ‘ 1991
: i+ Range~ " " Composite | Range: - | Composite
Uranium pCi/l NA ND NA ND
Tritium pCi/l | 1200 - 1300 NA NA NA
Tritium pCi/g NA NA NA NA
Gross Alpha pCi/l 13 -323 59 NA
Gross Alpha pCi/g NA NA NA 33
Gross Beta pCi/l 5-200 110 NA
Gross Beta pCi/g NA NA NA 46
MISCELLANEOUS TESTS
. - Alkalinity, Total ppm NA 75 NA ' 290
Conductivity @ 25C uMHOs NA 3380 NA 589
Total Dissolved Solids ppm NA 3200 NA NA
Total Organic Carbon ppm NA 7.6 NA 11000
Total Suspended Solids % NA 18 NA 26
pH ppm 7.5-96 8.5 NA 7.3
METALS
Aluminum . ppm ND - 1.00 ND NA 4140
Antimony ppm ND ND NA ND
Arseanic ppm ND ND NA ND
Barium ppm ND - 0.22 ND NA NA
Beryllium ppm ND - 0.06 NA NA NA
Bismuth ppm - ND ND NA ND
Boron ppm 0.09 - 0.31 0.173 NA ND
Cadmium ppm ND - 0.01 ND NA 12
Calcium ppm 20 - 290 189 NA 247000
." Cerium ppm ND NA NA NA
- Cesium ppm ND NA NA NA .

" RFPawb.r 10/06/92
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TABLE 2.8

SOLAR EVAPORATION POND 207B (NORTH)

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
.|+ 2078 (North) Liquid: : 207B (North) Sludge:
Compound | Units | 19841588 | 10841988 | 1991
A T . S} Range ~.Range - Composite

Cobalt ppm ND NA NA
Chromium, Total ppm ND ND NA 33
Chromium, Hexavalent ppm NA NA NA NA
Copper ppm ND ND NA ND
Germanium ppm ND NA NA NA
Iron ppm . ND - 0.29 ND NA 4530
Lead ppm ND - 0.004 ND NA 12
Lithium ppm 037-6 0332 NA ND
Magnesium ppm 66 - 120 793 NA 4670
Manganese ppm ND - 0.015 ND NA 80
Mercury ppm ND ND NA ND
Molybdenum ppm ND - 0.0069 ND NA ND
Nickel ppm ND - 0.05 ND NA ND
Niobium ppm ND NA NA NA
Phosphorous ppm ND NA NA NA
Potassium ppm 56 - 120 58.8 NA ND
Rubidium ppm ND NA NA NA
Selenium ppm ND - 0.024 0.008 NA ND
Silicon ppm ND - 5.6 1.02 NA 2670
Silver ppm ND - 0.082 ND NA ND
Sodium ppm 363 - 820 403 NA ND
Strontium ppm 0.14 - 35 222 NA 692
Tantalum ppm ND NA NA NA
Tellurium ppm ND NA NA NA
Thallium ppm ND ND NA 7
Thorium ppm ND NA NA NA
RFPawb. r 10/06/92
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TABLE 2.8

SOLAR EVAPORATION POND 207B (NORTH)

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
2078 (North) Liquid = - 1" 207B (North) Sludge
C.‘:Ompoﬁnd:ijj 1984‘1988 1991 . '1991'.
SR ’ Range Composite
Tin ppm ND ND
Titanium ppm ND NA NA NA
Tungsten ppm ND NA NA NA
Vanadium ppm ND NA NA NA
Zirconium ppm ND NA NA NA
Zinc ppm ND - 0.022 0.048 NA 101
VOLATILE ORGANICS
Acctone ppb ND ND NA ND
Methylene Chloride ppb 19-71 ND NA ND
Tetrachloroethene ppb ND ND NA ND
SEMIVOLATILE
Acenaphthene ppb NA ND NA 4500
Bis(2-ethyl hexyl) phthal- ppb NA ND NA NA
ate
4-Chloro-3-methylphenol ppb NA ND NA 7500
2-Chlorophenol ppb NA ND NA 7700
1,4-Dichlorobenzene ppb NA ND NA 4000
2,4-Dinitrotoluene ppb NA ND NA 3500
Di-nbutyl phthalate ppb NA ND NA ND
Fluoranthene ppb NA ND NA ND
N-Nitroso-di-propylamine ppb NA ND NA 3900
Phenol ppb NA ND NA 7400
Phenols, Total ppb 3-46 NA NA NA
Pyrene ppb NA ND NA 4600
1,2,4-Trichlorobenzene ppb NA ND NA 4300
PESTICIDES/PCBs
RFPawb.r 10/06/92
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TABLE 2.8

SOLAR EVAPORATION POND 207B (NORTH)
SUMMARY QF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
i 2078 (North) Liquid ' 2078 (North) Sludge
Coiﬂfoun& 1984'1988 S s SR 1984-1988 | 1991
: o Range .| Composite } .--Range | Composite
Atrazine ppb NA 1.1 NA ND
Diazinon ppb NA ND NA ND
Simazine ppb NA , ND NA ND

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water

NA -- Not Analyzed
ND -- Not Detected

RFPawb.r ) 10/06/92
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TABLE 29

SOLAR EVAPORATION POND 207B (CENTER)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

_________ . 207B (Center) Liquid * [ ... 207B (Ceater) Sludge
Compound | Units'| 19841988 | 1991 | 19841988 | 1991
: s T P ‘Range: - Composite | Range: Composite
ANIONS
Ammonia ppm NA 0.5 NA 135
Bicarbonate ppm "~ NA ND NA ND
Carbonate ppm NA 280 NA ND
Chloride ppm NA 763 NA 11200
Cyanide, Total ppm NA 0.555 NA ND
; Fluoride ppm NA 73 NA ND

. Nitrate, N ppm | ND - 1220 1600 NA 13000
Nitrite ppm NA 75 NA 470
Phosphate, Ortho ppm NA ND NA 14
Phosphate, Total ppm NA 3.1 NA 2100
Sulfate ppm NA 736 NA 6950
Sulfide ppm NA ND NA ND
TKN-N ppm NA ND NA 16700
RADIONUCLIDES
Americium -241 pCi/l NA 55 NA . ND
Americium -241 pCi/g NA NA NA NA
Plutonium -239 pCi/l NA 0.4 NA NA
Plutonium -239 pCi/g NA NA NA 5.1
Uranium -234 pCi/l NA 780 NA NA
Uranium -234 pCi/g NA NA NA 70
Uranium -235 pCi/l NA 36 NA NA
Uranium -235 pCi/g NA NA NA 2.5

‘ Uranium -238 | pCisl NA 900 NA NA
Uranium -238 pCi/g NA NA NA 75

RFPawb.r ' 10/06/92
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TABLE 2.9

SOLAR EVAPORATION POND 207B (CENTER)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
= 'f‘;':f"-Z_O’IB (Center) Liquid 7 207B' (Center) Sludge
Compound’ ' 1991 - | 19841988 | 1991
S Composite ~Range =~ | Composite
Uranium ND NA ND
Tritium NA NA NA
Tritium NA NA NA
Gross Alpha 2400 NA
Gross Alpha NA NA 120
Gross Beta pCi/l 8 - 1500 3900 NA
Gross Beta pCi/g NA NA NA 380
MISCELLANEOUS TESTS
Alkalinity, Total ppm NA 1000 NA 2700
Conductivity @ 25C uMHO NA 1350 NA 3700
s
Total Dissolved Solids ppm NA 13000 NA ND
Total Organic Carbon ppm NA 126 NA 22000
Total Suspended Solids % NA 15 NA 10
pH ppm 7.3-11.3 9.1 NA 92
METALS
Aluminum ppm ND - 2.00 ND NA - 2350
Antimony ppm ND ND NA ND
Arsenic ppm ND 0.014 NA ND
Barium ppm ND ND NA ND
Beryllium ppm ND ND NA ND
Bismuth ppm ND ND NA ND
Boron ppm 0.071 - 0.67 277 NA ND
Cadmium pPpm ND-0.01 ND NA 108
Calcium ppm 2.9- 95 226 NA 108000
Cerium ppm ND NA NA NA
RFPawb.r 10/06/92
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TABLE 2.9

SOLAR EVAPORATION POND 207B (CENTER) .
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
: j;.v:t:ii-g.v;207B,(_Ccut’cr) Liquid' '~} . 207B (Ceater) Sludge
" Compound - | 1 : b 19841988 | - 1991
. i “"Range:. - Composite
Cesium NA NA
Cobalt NA NA
Chromium, Total ppm ND 0.094 NA 127
Chromium, Hexavalent ppm NA NA . NA 97
Copper ppm ND - 0.037 0.035 NA 96
Germanium ppm ND NA NA NA
Iron ppm ND - 0.2 ND | NA 2650
A Lead ppm ND - 0.002 ND NA 13
. Lithium ppm 0.052 - 3.5 2.6 NA ND
Magnesium ppm 39-91 181 NA 13700
Manganese ppm ND - 0.022 ND NA 208
Mercury ppm ND ND NA 2
Molybdenum ppm 0.004 - 0.037 ND NA ND
Nickel ppm ND - 0.016 ND NA ND
Niobium ppm ND NA NA NA
Phosphorous ppm ND - 0.2 NA NA NA
Potassium ppm 30 - 110 729 NA ND
Rubidium ppm ND NA NA ' NA
Selenium ppm ND - 0.019 ND NA ND
Silicon ppm 14-55 1.41 NA 2690
Silver ppm ND - 0.015 ND NA ND
Sodium ppm 67 - 800 2440 NA 31300
Strontium ppm 0.14 - 0.52 2.13 NA 848
Tantalum ppm ND NA NA NA
N Tellurium ppm ND NA NA NA
. Thallium ppm ND ND NA ND

RFPawb.r 10/06/92
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TABLE 2.9

SOLAR EVAPORATION POND 207B (CENTER)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS
‘ (continued)

"...207B (Center) Liquid.# | -: 207B.(Center) Sludge
Compound::f | ' 1,991';:* ,"j";_1984,—__:,1988,}__— - 1991
o S = Composite |'. “Range:" .| Composite

Thorium ppm ND NA NA ND
Tin ppm ND 0.109 NA ND
Titanium ppm ND NA NA NA
Tungsten ppm ND NA NA NA
Vanadium ppm ND - 0.0081 NA NA NA
Zirconium ppm ND - 0.004 NA NA NA
Zinc PpPm ND - 0.041 ND NA 186
VOLATILE ORGANICS

. Acetone ppb NA ND NA ‘ ND
Methylene Chloride ppb NA ND NA ND
Tetrachloroethene ppb NA ND NA ND
SEMIVOLATILE
Acenaphthene ppb NA ND NA ND
Bis(2-ethyl hexyl) phthalate { ppb NA ND NA ND
4-Chloro-3-methylphenol ppb NA ND NA ND
2-Chlorophenol ppb NA ND NA ND
1,4-Dichlorobenzene ppb NA ND NA ’ ND
2,4-Dinitrotoluene ppb NA ND NA ND
Di-n-butyl phthalate ppb NA ND NA ND
Fluoranthene ppb NA ND NA ND
N-Nitroso-di-propylamine ppb NA ND NA ND
Phenol ppb NA ND NA ND
Phenols, Total ppb NA NA NA NA
Pyrene ppb NA ND NA ND

. 1,2,4-Trichlorobenzene ppb NA ND NA ND
PESTICIDES/PCBs

RFPawb.r 10/06/92
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TABLE 2.9

SOLAR EVAPORATION POND 207B (CENTER)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
. 207B (Center) Liguid | -207B (Center) Sludge
 Compound | Units | 19841988 | 1991 | 19841088 | 1991
PIPOMRC. i L .7 Range. i |. Composite . |- Réange '} Composite.
Atrazine ppb NA 9 NA ND
Diazinon ppb NA ND NA ND
Simazine ppb NA ' ND NA ND

References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan
Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water

NA -- Not Analyzed
ND -- Not Detected

RFPawb.r 10/06/92
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TABLE 2.10

SOLAR EVAPORATION POND 207B (SOUTH)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

- “- 207B (South) Liquid . 207B (South) Sludge
Compound 984-1988 | 1991 | 19841988 | 1991
Lo T ‘Range- "+ | © Composite ““Range ~ Composite

ANIONS
Ammonia ppm NA 0.97 NA 256
Bicarbonate ppm NA ND NA ND
Carbonate ppm NA 190 NA ND
Chloride ppm NA 745 NA 11300
Cyanide, Total ppm NA 0.509 NA ND
Fluoride ppm NA 72.5 NA ND
Nitrate, N ppm NA 1800 NA 11000
Nitrite ppm NA 100 NA 860
Phosphate, Ortho ppm NA ND NA 23
Phosphate, Total ppm NA 2.6 NA.- 260
Sulfate ppm NA 784 NA 8530
Sulfide ppm NA 1.0 NA ND
TKN-N ppm NA ND NA 12100
RADIONUCLIDES
Americium -241 pCi/l NA 0.1 NA NA
Americium -241 pCi/g NA NA NA 24
Plutonium -239 pCi/l NA 0.1 NA NA
Plutonium -239 pCi/g NA NA NA 1.9
Uranium -234 pCi/l NA 760 NA NA
Uranium -234 pCi/g NA NA NA 130
Uranium -235 pCi/l NA 31 NA NA
Uranium -235 pCi/g NA NA NA 2.9
Uranium -238 pCi/l NA 870 NA NA
Uranium -238 pCi/g NA NA NA 150
RFPawb.r 10/06/92
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TABLE 2.10

SOLAR EVAPORATION POND 207B (SOUTH)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
{7 207B (South) Liquid - - - 207B (South) Sludge-

Compouﬁavf-: | v o 1984-1988 1991.;: | 19sa1988 | 1901

. s b Range Composite ' | i Range - : Composite
Uranium pCi/l NA ND NA ND
Tritium pCi/l NA NA NA NA
Tritium pCi/g NA NA NA NA
Gross Alpha pCi/l NA 1600 NA
Gross Alpha pCi/g NA NA NA 150
Gross Beta pCi/l NA 2300 NA
Gross Beta pCi/g NA NA NA 530
MISCELLANEOUS TESTS
Alkalinity, Total ppm NA 860 NA 3000
Conductivity @ 25C uMHO NA 23000 NA NA

s

Total Dissolved Solids ppm NA 16000 NA NA
Total Organic Carbon ppm NA 297 - NA 21000
Total Suspended Solids % NA 6.0 NA NA
pH units NA 9.2 NA NA
METALS
Aluminum ppm NA ND NA 1870
Antimony ppm NA ND NA ND
Arsenic ppm NA 0.0164 NA ND
Barium ppm NA ND NA ND
Beryllium ppm NA NA NA NA
Bismuth ppm NA ND NA ND
Boron ppm NA 2.77 NA 138
Cadmium ppm NA ND NA 28
Calcium ppm NA 18.9 NA 124000
Cerium ppm NA NA NA NA
RFPawb.r 10/06/92
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TABLE 2.10

SOLAR EVAPORATION POND 207B (SOUTH)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
+477207B (South) Liquid - 207B: (South) Sludge. -

C'ompou.nauf';t:’ 9841988 | 1991 | 1984-1988 | 1991

C T “~Range: " |- Composite '} ©  Range ~ | Composite
Cesium ppm NA NA NA NA
Cobalt ppm NA NA NA NA
Chromium, Total ppm NA 0.0228 NA 30
Chromium, Hexavalent ppm NA NA NA NA
Copper ppm NA 0.037 NA 95
Germanium ppm NA NA NA NA
Iron ppm NA ND NA 2530
Lead ppm NA ND NA 9
Lithium ppm NA 2.670 NA ND
Magnesium ppm NA 180 NA 9680
Manganese ppm NA 0.0182 NA 107
Mercury ppm NA 0.001 NA ND
Molybdenum ppm NA 0.122 NA ND
Nickel ppm NA 0.040 NA ND
Niobium ppm NA NA NA NA
Phosphorous ppm NA NA NA NA
Potassium ppm NA 791 NA 7370
Rubidium ppm NA NA NA NA
Selenium ppm NA ND NA ND
Silicon ppm NA 0.952 NA 4320
Silver ppm NA ND NA ND
Sodium ppm NA 2940 NA 24200
Strontium ppm NA 2.37 NA 720
Tantalum ppm NA NA NA NA
Tellurium ppm NA NA NA NA
Thallium ppm NA ND NA ND
RFPawb.r 10/06/92



Final Phase I RFI/RI
Work Plan for Operable

Unit 4, Solar Evaporation Ponds

Manual:21100-WP-QU4.0!
Section: 3, Rev. 0

Page: 83 of 100

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

TABLE 2.10

SOLAR EVAPORATION POND 207B (SOUTH)

(continued)
- 207B (South) Liquid |
Compound loBioss | 191 | v
: Range - “ Composite. . . .- Composite
Thorium ppm NA NA NA
Tin ppm NA ND ND
Titanium ppm NA NA NA NA
Tungsten ppm NA NA NA NA
Vanadium ppm NA NA NA NA
Zirconium ppm NA NA NA NA
Zinc ppm NA 0.037 NA 126
VOLATILE ORGANICS
Acetone ppb NA ND NA ND
Methylene Chloride ppb NA ND NA ND
Tetrachloroethene ppb NA ND NA 130
SEMIVOLATILE
Acecnaphthene ppb NA ND NA ND
Bis(2-ethyl hexyl)phthalate| ppb NA ND NA ND
4-Chloro-3-methylphenol ppb NA ND NA ND
2-Chlorophenol ppb NA ND NA ND
.} 1,4-Dichlorobenzene ppb NA ND NA ND
2,4-Dinitrotoluene ppb NA ND NA ND
Di-n-butyl phthalate ppb NA ND NA ND
Fluoranthene ppb NA ND NA ND
N-Nitroso-di-propylamine ppb NA ND NA ND
Phenol ppb NA ND NA ND
Phenols, Total ppb NA NA NA NA
Pyrene ppb NA ND NA ND
1,2,4-Trichlorobenzene ppb NA ND NA ND
RFPawb.r 10/06/92
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TABLE 2.10

SOLAR EVAPORATION POND 207B (SOUTH)
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
: ¢} .=207B (South) Sludge:
 Compound 199 | 1984-1988 | 1991
A I T . Composite" | - Range- .| Composite
PESTICIDES/PCBs
Atrazine ppb NA 13 NA ND
Diazinon ppb NA ND NA ND
Simazine ppb NA ND NA ND
References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan

Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water

NA -- Not Analyzed
ND -- Not Detected

RFPawb.r
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TABLE 2.11

SOLAR EVAPORATION POND 207C
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

© . 207C Liguid .- [ 207C Sludge
Compoﬁﬁd 11984-1988 | ;;1991:';-;'::3;. ©1984-1988 | 1991
Range Composite | Range ©* | Composite
ANIONS
Ammonia ppm NA ND NA ND
Bicarbonate : ppm NA 4000 NA ND
Carbonate ppm NA 25000 NA ND
Chloride pPpm NA 18300 NA 5360
Cyanide, Total ppm ND-1.9 9650 NA 3200
. Fluoride ppm NA ND NA 22800
. Nitrate, N ppm 0.4-21400 2600 NA : 97000
Nitrite ppm NA 2500 NA 800
Phosphate, Ortho ppm NA 390 NA ND
Phosphate, Total ' ppm NA 431 NA 1700
Sulfate ppm NA 12200 NA 110000
Suifide ppm NA 10 NA ND
TKN-N ppm NA ND NA ND
RADIONUCLIDES
Americium -241 pCi/l ND-13000 8.6 NA NA
Americium -241 pCi/g NA NA NA 1.7
Plutonium -239 pCi/l 210-2100 670 NA NA
Plutonium -239 pCi/g NA NA NA 15
Uranium -234 pCi/l | - NA 2600 NA NA
Uranium -234 pCi/g NA NA NA 52
Uranium -235 pCi/l NA 120 NA NA
Uranium -235 pCi/g NA NA NA 0.8 -
N Uranium -238 pCi/l NA 3900 NA NA
. Uranium -238 pCi/g NA NA NA 31

RFPawb.r . 10/06/92
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SOLAR EVAPORATION POND 207C

TABLE 2.11

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
. 7.:207C Liquid - © .. 207C Sludge
 Compound 984-1988. | 1991 | 19841988 | 1991
- E “Range: % |+ Composite Range "} ~Composite
Uranium 1400-40000 ND NA ND
Tritium ND-6400 ND NA NA
Tritium NA NA NA NA
Gross Alpha 10000-46000 72000 NA
Gross Alpha NA NA NA 18
Gross Beta pCi/l 405-44000 170000 NA
Gross Beta pCi/g NA NA NA 420
MISCELLANEOUS TESTS
Alkalinity, Total ppm NA 45000 NA 24000
Conductivity @ 25C uMHO NA 610000 NA NA
s
Total Dissolved Solids ppm 93900-175800 400000 NA NA
Total Organic Carbon ppm NA 54.9 NA NA
Total Suspended Solids % NA 76 NA NA
pH ppm 7.7-12.5 10.2 NA NA
METALS
Aluminum ppm NA ND NA 97
Antimony ppm NA ND NA ND
Arsenic ppm NA ND NA ND
Barium ppm NA ND NA ND
Beryllium ppm ND-0.6 ND NA ND
Bismuth ppm NA ND NA ND
Boron ppm NA 360 NA 117
Cadmium ppm NA 0.312 NA 6
Calcium ppm NA ND NA ND
Cerium ppm NA NA NA NA
RFPawb.r 10/06/92
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SOLAR EVAPORATION POND 207C

TABLE 2.11

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
el 207C Liquido - 207C Sludge.
Compound - 19841988 | 01991 | 19841988 | 1991
TR s . {77 Range- - Composite: | Range ~ | Composite
Cesium ppm NA NA NA NA
Cobalt ppm NA NA NA NA
Chromium, Total ppm NA 2.36 NA 18
Chromium, Hexavalent ppm NA NA NA NA
Copper ppm NA 6.79 NA 6
Germanium ppm NA NA NA NA
. Iron ppm NA ND NA 36
. Lead ppm NA ND NA ND
Lithium ppm NA ND NA 43
Magnesium ppm NA NA NA ND
Manganese ppm NA ND NA ND
Mercury ppm NA ND NA ND
Molybdenum ppm NA ND NA ND
Nickel ppm NA 5.09 NA ND
Niobium ppm NA NA NA NA
Phosphorous ppm NA NA NA NA
Potassium ppm NA 78700 NA 273000
Rubidium ppm NA NA NA NA
Selenium ppm NA ND NA ND
Silicon ppm NA 30.1 NA 422
Silver ppm NA ND NA ND
Sodium ppm NA 102000 NA 50900
Strontium ppm NA ND NA ND
N Tantalum ppm NA NA NA NA
‘ Tellurium ppm NA NA NA NA
Thallium ppm NA ND NA ND
RFPawb.r 10/06/92
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SOLAR EVAPORATION POND 207C

TABLE 2.11

SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
47 207C Liquid ~207C Sludge
.. Compound 1984-1988 | . 1991~ 1984-1988 - | 1991
R R Range .. Composite Range. | -Composite
Thorium ppm NA NA NA NA
Tin ppm NA ND NA ND
| Titanium ppm NA NA NA NA
Tungsten ppm NA NA NA NA
Vanadium ppm NA NA NA NA
Zirconium ppm NA NA NA NA
Zinc ppm NA ND NA 6
VOLATILE ORGANICS
Acetone ppb NA 43 NA ND
Methylene Chloride ppb NA ND NA ND
Tetrachloroethene ppb NA ND NA ND
SEMIVOLATILE
Acenaphthene ppb NA ND NA ND
Bis(2-cthyl hexyl)phthalate| ppb NA ND NA ND
4-Chloro-3-methylphenol ppb NA ND NA ND
2-Chlorophenol ppb NA ND NA ND
1,4-Dichlorobenzene ppb NA ND NA ND
2,4-Dinitrotoluene ppb NA ND NA ND
Di-n-butyl phthalate ppb NA ND NA ND
Fluoranthene ppb NA ND NA ND
N-Nitroso-di-propylamine ppb NA ND NA ND
Phenol ppb NA ND NA ND
Phenols, Total ppb 13-35 NA NA NA
Pyrene ppb NA ND NA ND
1,2,4-Trichlorobenzene ppb NA ND NA ND
RFPawb.r 10/06/92



Final Phase I RFI/RI Manual:21100-WP-QU4.01
. Work Plan for Operable Section: 3, Rev. 0
Unit 4, Solar Evaporation Ponds Page: 89 of 100

TABLE 2.11

SOLAR EVAPORATION POND 207C "
SUMMARY OF LIQUID AND SLUDGE SAMPLING RESULTS

(continued)
| .0 207C Liquid . .. 207C Sludge

U Compound 84-1988 | - 1984-1988 | = 1991
T P T “Range ° Range - Composite
PESTICIDES/PCBs

Atrazine ppb NA ND NA ND
Diazinon ppb NA 2.8 NA ND
Simazine ppb NA 7.5 NA . ND
References: Rockwell International, 1988a, Solar Evaporation Ponds Closure Plan

Dames and Moore, 1991, A Summary of Chemical Analyses of Sludge and Water

NA -- Not Analyzed
ND -- Not Detected

RFPawb.r 10/06/92
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Manual:21100-WP-QU4.01
Section: 3, Rev. Q
Page: 90 of 100

Metals

Alumipum
Antimony
Arseanic
Barium
Beryllium
Cadmium
Calcium
Cesium
Chromium
Caobalt
Copper
Iroo

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Tin
Vanadium
Zinc

Reference: EG&G Rocky Flats, Inc. RFEDs Database

RFPawb. r

TABLE 2.12

1989 SOIL SAMPLE PARAMETERS LIST

Anions

Nitrate

Nitrate /Nitrite

Sulfide

Radiochemistry

Borings P207889, P207989, P208889, P208989,

P209589, P209689, P209789

Americium -241

Cesium -137
Gross Alpha
Gross Beta

Plutonium -239

Radium -226
Radium -228
Strontium -90
Tritium

Total Uranium
Uranium -233, -234
Uranium -235

Uranium -238

10/06/92
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APPENDIX F

. ESTIMATION OF AIRBORNE RADIONUCLIDE CONCENTRATIONS
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: APPENDIX F
ESTIMATING AIRBORNE CONCENTRATIONS OF
RADIOISOTOPES FROM SOILS

Maximum Expected Airborne Concentrations

Airborne radionuclide concentrations for specific areas within OU4 have been estimated
from liquid, soil, and sludge data located in Appendix E. Formulas and calculations have
been derived from chapter 6 of EPA document number EPA 520/1-9-90-016, Transuranium
Elements - Volume 2: Technical Basis For Remedial Actions. Pertinent sections of this

document are included in this appendix.

The following equation was obtained from this document:
Expected Airborne Concentration = (Concentration) (Mass Loading) (Enrichment Factor) (Area Correction)

In order to calculate a worst case Maximum Expected Airborne Concentration (MAC), and
keep worker exposures As Low As Reasonably Achievable (ALARA), three modifications

have been made to the above equation.

First, the above equation estimates an expected airborne concentration for non-invasive
activities performed on a work site. The modified equation multiplies the Expected
Airborne Concentration by 30 to determine airborne radionuclide concentrations for
invasive procedures to be performed at the OU4 work site. This modification is described
in chapter 6 of the above referenced document. The modified formula for MACs for non-

invasive procedures does not incorporate the correction factor of 30.
The second modification was to omit the Enrichment Factor from the original equation.

With the Enrichment Factor removed, an assumption is made that all particulates being

inhaled are of a respirable size.
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The last modification made to the original equation was to omit the Area Correction term.
With the Area Correction removed, the new Estimated Airborne Concentration makes the

assumption that particulates are being generated from an area with infinite size.

Other factors are assumed when utilizing the modified equation. First, it is assumed that
the wind is blowing 100 percent of the time across sources of contamination. Second, the
Estimated Airborne Concentration is for surface level conditions rather than worker

breathing zone conditions.

Given the above assumptions and changes to the original formula, the modified formula is

as follows.
Maximum Expected Airborne Concentration = (Soil Concentration) (Mass Loading) (30)

Chapter 6 of the referenced DOE document, evaluates ambient air monitoring data from
sampling performed at RFP. This chapter then estimates that Mass Loading at RFP is
. approximately 15 x 10 grams per cubic meter (g/m’). The following is a sample calculation
utilized for radionuclides present in sludge and/or soil with specific activities measured in
picoCuries per gram (pCi/g). This formula assumes invasive procedures are being

performed.

Given:
From Table 5.5, the americium-241 specific activity for Pond 207-A sludge is 4400 pCi/g.

Mass Loading at RFP = 15 x 10° g/m’

Maximum Expected Airborne Concentration = (4400 pCi/g) (15 x 10° g/m”) (30)

Maximum Expected Airborne Concentration = 1.98 pCi/m’

In order to derive the MAC for non-invasive procedures, the following modified formula

.“ would be utilized given the same parameters as above:
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Maximum Expected Airborne Concentration = (4400 pCi/g) (15 x 10° g/m?)

Maximum Expected Airborne Concentration = 0.07 pCi/m’

A MAC can also be derived for radionuclides present in liquid. To determine the MAC for
contaminants in liquid media, the specific activities in picoCuries per liter (pCi/l) must first
be extrapolated to activity in pCi/g. This can be done by multiplying the activity in pCi/]
by the density of water (1 liter per 1000 grams). This result is then multiplied by the
specific humidity. According to Byers in General Meteorology, the specific humidity is the
number of grams of water vapor in a gram of air. Byers also states that the specific
humidity seldom exceeds 0.02 grams of water vapor in a gram of air. Once the specific
activity of radionuclides in liquid are then extrapolated to a value in pCi/g, the MAC can

be calculated exactly as above.

Given:
From Table 5.5, the specific activity of total uranium in Pond 207-C is 40,000 pCi/l;

The Maximum Specific Humidity is 0.02 grams of water vapor in a gram of air; and‘

Mass Loading at RFP is 15 x 10° g/m’

Total Uranium Specific Ac;ivity = [Specific Activity (pCi/1)] (1 liter/1000g-water) (0.02g-water/g-air)
Total Uranium Specific Activity = (40,000 pCi/l) (1 liter/1000g-water) (0.02g-water/g-air)

Total Uranium Specific Activity = 0.80 pCi/g of air

Maximum Expected Airborne Concentration = (0.80 pCi/g-air) (15 x 10 g/m’-air) (30)

Maximum Expected Airborne Concentration = 0.0004 pCi/m?
(For Invasive Procedures)

Once the MACs are determined for specific media, they can be directly compared to the
radionuclide specific Derived Air Concentration (DAC). If the MAC is greater than one

tenth of the DAC, respiratory protection must be worn.
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Although the MAC and DAC are good tools utilized to estimate inhalation radionuclide
dose, the MAC cannot be directly measured in the field. Therefore, one must calculate a
maximum dust concentration which employees can be exposed to but still stay below the
DAC. Respirable dust concentrations can be determined in the field with direct reading
instruments. In order to calculate this maximum dust concentration, the following equation
is used for invasive procedures. For non-invasive procedures, the correction factor of 30 is
removed:

Maximum Dust Concentration Employees Can Be Exposed to And Still Inhale Activities Below
the DAC = {[(0.1) (DAC)/(Compound Specific Activity (pCi/g) (30)] [1000 mg/1g}}

Given:

From Table 5.6, the specific activity of americium-241 in Pond 207-A is 4400 pCi/g;
This is an invasive procedure; and

The DAC is 2.0 pCi/m® for americium-241

Maximum Dust Concentration Employees Can Be Exposed to And Still Inhale Activities Below
the DAC = {[(0.1) (2.0 pCi/m’)/(4400 pCi/g) (30)] [1000 mg/g]}

Maximum Dust Concentration Employees Can Be Exposed To And Still Inhale Activities Below the
DAC = 0.0002 mg/m’
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S. RADIOLOGICAL ASSESSMENT - ROCKY FLATS PLANT

[Reprinted With Minor Changes from Response to Gomments -
EPA 520/4-78-010)

6.1 INTRODUCTION

This chapter presents an analysis of the potential hazards
to individuals in the general population as a result of
transuranium element contamination in the environs of the USDOE
Rocky Flats Plant. It is intended primarily to serve as an
illustrative examﬁle of how to carry out a comprehensive
environmental assessment, and does not represent an evaluation
of potential health hazards. Analysis is limited to data for the
period 1970-77, when public concern about possible health hazards
was greatest. The various pathways by which exposures might
occur under present and projected land usages are examined and
interpreted in terms of ambient levels of contamination.

6.2 INKHALATION PATHWAY
6.2.1 AMBIENT AIR CONCENTRATIONS

Under normal operating conditions, minute quantities of
plutonium and other radionuclides have been released to the
ataosphere from the Rocky Flats Plant. These releases originated
from the plant's ventilation and filtration system. Measurements
of airborne radioactivity in the vicinity of Rocky Flats and the
neighboring communities are made on a continuous basis. 1In
addition to monitoring the effluent air from production and
research facilities, the Rocky Flats facility maintains a systen
of high-volume ambient air samplers within the plant boundary, at
off-site locations in the immediate vicinity of the plant, and in
several communities nearby. Altogether the system comprises
21 air samplers operating continuously within and on the
perimeter of the Rocky Flats security area, and another
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25 samplers located at various distances and directions

from the plant. The data from this network are reported on a
monthly basis to the Rocky Flats Area Office of the Department ¢
Energy (DOE), the Division of Occupational and RBdiological
Health of the Colorado Department of Health, the Denver Regional
Office of the EPA, the Health Departments of Boulder and
Jefferson Counties, and city officials in several communities

near the plant.

In addition to the surveillance network maintained by the

Rocky Flats Plant, the Eealth and Safety Laboratory (HASL) of

DOE conducted a program of continuous air sampling for plutoniux
at the Plant since June 1970 in response to the discovery of
elevated levels of plutonium found in soils at location which
were then off-site. The HASL network consisted of four sampling
locations (Figure 6-1), three of which were downwind (east) from
the original iocation of the o0il drum storage site and the fourt:
air sampler was located off-site and upwind from the Rocky Flats
Plant. Air concentration data in attocuries of Pu-239 per cubic
meter of air (aci/m%), as reported by this network on a monthly
basis from June 1970 to March 1976, are given in Table 6-1.

A significant downward trend with time in the level of plutonium
in air at the stations downwind from the plant can be seen.

It has been suggested.by HASL that this downward trend is
attributable to the weathering of the contaminated soil in the
on-site vicinity of the original oil drum storage site. This
wveathering may be due to the movement of the plutonium from the
surface down into the socil, as wvell as changes in the
characteristics of the plutonium remaining on the surface.

In addition to gshowing a decrease with time the data indicate a
decrease in concentration with increasing distance downwind from
the site of the original spill area. Based upon air and soil
sampling, as well as the direction of the prevailing winds around
Rocky Flats, HASL concluded in 1972 (2) that the originai spill
area was the primary source of plutonium in the Rocky Flats

environment.
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The levels of airborne plutonium at the downwind edge of
the buffer zone (Indiana Street) were approximately the same
level as reported at the monitoring station upwind from the
plant. Although these levels were about twice thathexpected from
background radiocactivity in the Rocky Flats area, the effect of
the spill area upon the off-site environment has been much

reduced fronm earlier levels.

Comparison of the HASL data fbr 1976 for the Indiana Street
location (site 2) with the 1975 data reported by the Rocky Flats
Plant (Table 6-2) for the same general area shows the two
networks to agree within a factor of about 2. The values
reported by HASL range between 12 to 23 aci/m , while Rocky Flats
reported an average of 37 acis/z’. .

6.2.2 INHALATION DOSES DUE TO ON-SITE CONTAMINATION

An assessment can be made of the doses received through
inhalation by individuals residing off-site at the time the
measurements were made, based upon the considerable amount of air
monitoring data available for the Rocky Flats Plant. In carrying
out this assessment; A deliberate effort has been made to choose
assumptions which are most likely to result in an overestimate of

dose. These are:

1) Inhaled plutonium is considered to be in an insoluble
form. (chemical solubility of an aerosol determines its residence
time in the lung with insoluble compounds being retained the

longest.)

2) The plutonium aerosol is assumed to have a lognormal
distribution with an activity median aerodynamic diameter (AMAD)
of 1 micrometer. (According to the ICRP (3) this implies that
approximately 25% of the aerosol will be deposited in the
pulmonary compartment of the 1ung: HASL (4) has reported 25% of
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the airborne activity being in the respirable range around Rocky
Flats, while Sehmel (5) has reported a 20% respirable fraction.

3) The individual is considered to be exposed continuously
for 10 years at the currently observed air concentration. (No
further reduction in airborne activity as a result of weathering

or remedial actions is assumed)

4) All plutonium was assumed to contribute to the dose, with
no correction being made for ambient background levels of
plutonium.

The PAID code developed by EPA (6) was used to calculate the
annual dose rate. Tables 6-3 and 6-4 have been generated by the
PAID code and relate years of exposure to the resultant dose rate
for various organs. Values in the tables are normalized to an
aerosol concentration of 1.0 femtocurie per cubic meter of air

(£ci/n’) with a 1 um AMAD.
6.2.3 INDIANA STREET LOCATION

Indiana Street is the nearest location to the Rocky Flats
Plant where an individual in the general population could live
and be exposed as a result of transuranium contamination
originating from the Plant. This location is in the downwind
direction of the prevailing winds that blow across the Rocky
Flats Plant (7) and, therefore, it represents a worst case for

offsite exposure.

From Pigure 6-2 it can be seen that stations 5-35, 5-36,
$-37,5-38, and 5-39 are located along Indiana Street. The station
reporting the highest annual average for 1975 wvas 5-37 with
0.056 fCi/m’ (Table 6-2). Assuming this level to continue for
the next 70 years, the 70th year dose rates to lung and bone can

be calculated.
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As shown in Table 6-3, an air concentration of 1.0 rCi/m3
for 1 um AMAD aerosols of Pu-239 would produce a 70th year dose
rate to the pulmonary compartment of 0.38 mrad/yr; therefore,
proportionally, a concentration of 0.056 f£Ci/m? (5-37) will
produce a 70th yr dose rate of 0.02 mrad/yr. The bone dose rate
associated with this level of Pu-239 according to Table 6-4 will
be 0.009 mrad/yr in the 70th year. .

Data on the air concentration of Am-241 have been reported
by HEASL (7) for the years 1570 through 1974. These data show the
americium levels, measured at the perimeter fence of the Plant,
to be approximately 11% of the Pu-239 levels. HASL projected
that the Ar-241 activity level will reach its maximum value
arising from the decay of Pu-241 in the year 2033 at which time
it will amount to 18t of the Pu-239 activity. For the
calculation of the dose rate from Am-241, it is assumed that
An-241 is at the maximum of 18% of the Pu-239. The 70th year
dose rate correqpondiqg to a concentration of 1 £ci/m® of Am-241
is 9.4 n;qd/y:g‘groportiongl;y, an gir concentra;ion
©f 0.18 x 0,056 £Ci/x® would produce 0.004 mrad/yr to the
pglmpéaty compartﬂent. The gégo;iated bone dose would be
approxinqtely 0.002 mrad/yr. ‘ '

Based upon these calculations, the total pulmonary dose rate
after 70 years of exposure for an individual living along Indiana
Street would be 0.024 mrad/yr, while the associated bone dose
would be 0.01 mrad/yr. Individuals living further away from the
Rocky Flats Plant should receive even lower doses than these due
to the lower air concentrations reported for the nearby
communities.

6.2.4 INHALATION DOSES DUE TO OFF~-SITE CONTAMINATION
A complete assessment of the inhzlation pathway for the

Rocky Flats vicinity must consider the potential hazard from the

low levels of contaminated soil which already exist ..[f-site.
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Questions have been raised as to the effect of this material in
producing localized exposures which are not necessarily reflected
in the data obtained through the air monitoring network around
Rocky Flats. These inhalation exposures can arisehthrough
various mechanisms including: wind resuspension of contaminated
soil, vehicular and mechanical disturbances of soil, accumulation
and resuspension of dust within the home, as well as the
resuspension of contaminated soil attached to clothing.

The following analycié will attenmpt to investigate these exposure
mechanisms and assess their potential impact.

6.2.5 WIND RESUSPENSION

FPigure 6-3 shows the off-site soil contamination contours
reported by HASL in 1970 (2). Soil sampling programs in 1975 (8)
showed that these contours had not changed significantly from the
1970 report. The highest off-site contour shown by the HASL data
vas 0.05 uci/n?. These contours were deveioped based upon an
inventory sample to a depth of 20 centimeters. What is important
in assessing the résuspension of soil, hovever; is only the
material existing near the surface. Based upon the HASL soil
depth profiles, Anspaugh (9) stated that approximately 20%{of the
total activity is contained within the first ceutimeter. !
Therefore, the highest contour value of 0.05 uci/nﬁ‘vould
correspond to 0.01 uCi/m2 when corrected for a 1 cm. depth.

On a mass basis, 0.01 uCi/m2 is equivalent to approxiﬁqtely

‘2 disintegrations per minute per gram of soil, i.e., 2 DPM/gm.
The offsite area bounded by this contour is approximately two
square kilometers and soil within that area would be projected to
be at or above 2 DPM/gm. Beyond this area, off-site soil will
generally be below this value.

This review uses the mass loading approach as an indicator
of the general resuspension by wind over large land areas.
Because of technical shortcomings identified with the mass
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loading approach (10), the concept has been modified by an area
correction factor to correct for small areas of contamination and
with an enrichment factor to reflect a nonuniform distribution of
radiocactivity with soil particle size. This latter modification
is particularly important because transuranium activity
associated with soil particles within the respirable range is a
greater hazard than it would be if associated with the larger
particle sizes.

The xass loading approach assumes the loadin§ of the air
with particulates to be an index of resuspension and derives the
airborne concentration of a specific radionuclide by a comparison
with its concentration on the adjacent'surface (11).

Specifically,

Air Concentration (£ci/m’) = soil COncentration (uC1/m)
x Mass Loading (ug/m ) x U.C.

where U.C. is the units conversion factor based upon
the depth of sampling and the soil density.

-~ . el

Airborne particulate ) LY-I R 1oading is one of the criteria for
clean air standards and measurements ere widely available for
urban and nonurban locations through the National Air
Surveillance Network (NASN). The data recorded at nonurban
stations are a better indicator of the levels of resuspended
paterial than are urban measurements. In general, annual mean
mass concentrations of airborne particulate material at the
nonurban stations range from 5-50 micrograms per cubic meter
(Figure 6-4); the mean arithmetic average for 1966 of all
30 nonurban NASN stations was 38 ug/n? (11). From Figure 6-4 an
estimate can be made of the average mzss loading for the general
area in which Rocky Flats is located. It would appear that
15 ug/m is reasonably representative of this area on an annual

basis.

Simple application of the mass loading approach without
consideration of the activity distribution 2s 2 function of

6 - 14
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particle size is not appropriate, however, since that would imply
a uniform distribution of activity with particle size as well as
a uniform resuspension of all particle sizes. This has not been
found to be the case at Rocky Flats (12) or at other plutonium
contaninated sites (13).

In addition, an important consjderation in assessing the
potential expoéure due to contaminated soil is the amount of
activity associated with particles wvithin the respirable size
range. Johnson (14) has suggested that sampling of only those
particles in a soil sample which are within the inhalable sgize
range (generally < 10 pm) would give the best measure of risk to
the public health around Rocky Flats. However, the weight
fraction of particles in the less than 10 pgm range is small in

most soils, and sampling, separation, and analysis techniques are

correspondingly more difficult and inaccurate. There is also
considerable evidence that some of the larger particles really
consist of aggregates and are relatively easily broken down into
smaller ones} s0 that an instanganeous measurement of a single
size‘range may not give a good picture of long-term trends.

Also a substantial contribution to other possible pathways

(e.g. ingestion) may be via larger pafticle sizes and measurement
of the contribution of only the inhaiable fraction would not
provide all the information that is required.

 6.2.5.1 ENRICHMENT FACTOR

The "Enrichment Factor®™ is intended to 1) give a
mathematical view of the different fractic:.s of the total
radiocactivity associated with particles of different size ranges,
and 2) address the problem of the nonuniform resuspension of
particlé sizes.

The inhalable fraction of the soil is weighted by

considering the relative distribution of activity and soil mass
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as a function of particle size for representative samples of
soil. To accomplish this, the sample of contaminated soil is
segregated into "n"™ size increments and the activity and mass
contained within each size increment is determined. The factor g;
is then defined as the ratio of the fraction of the total
activity contained within an increment "i" to the fraction of the
total mass contained within that increment. ‘A value greater
than 1 for g; implies an enrichment of activity in relation to
mass, while a value less than 1 indicates a dilution of the

activity with respect to mass.

The nonuniform resuspension of particle sizes is also
considered by measuring the mass loading as a function of

particle size. The fraction of the airborne mass contained

within each size increment "i" is then calculated and designated
as f;. The factors of f, and g, are then incorporated into the
mass loading formulation for each size increment as follows:

Air Conc; = Air Mass Loading x f; x Soil Conc x g

Summation over all the size increments results in the total air

concentration:
Air Conc = Air Mass Ioading x Soil Conc x Ifg;

The term Ifg; weights the contribution of plutoniunm

from each soil size fraction to the total resuspended material,
thereby taking into account both the nonuniform resuspension of
particles sizes as well as the nonhomogeneous distribution of
activity with particle size.

Data on the distribution of plutonium with soil particle
size has been obtained (12) for the vicinity around Rocky Flats
(Table 6-5). The ratio, g; has been calculated for each size
increment and indicates an enrichment of activity to mass
associated with soil particles within the respirable size rance.
To obtain f;, the data obtained by Chepil (15) for fields

€ - 17
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undergoing wind erosion in Colorado and Kansas were used. The
results of his findings have been conveniently plotted by Slinn
(16) and reproduced as Figure 6~5. Comparison of Chepil's data
vith another study substantiates the applicability to the Rocky
Flats situation. Chepil found 30% of the airborne mass to be
below 10 pm versus a study by Willeke (17) in an area ocutside
Denver where approximately 33% of the measured airborne mass was
below 10 um. Values for £, used in this analysis are included in

Table 6-5.
6.2.5.2 CORRECTION FOR AREA SIZE

Use of the mass loading approach implies that the air
concentration is at equilibrium with the ground surface,
i.e. , a steady state situation exists in which the amount of
material coming up from the surface is balanced by the rate at
which material is depositing back onto the surface. In the
strictest sense this limit can only be achieved for scurce areas
approaching infinite dimensions. For sources of finite
dimensions, a correction must be applied for area size.

Although many techniques are presently under development to
calculate the air concentration arising from an area source, no
‘generally accepted method has yet been identified. Usually,
these approaches make use of a standard diffusion egquation,
modified to handle area sources. One such equation is the
Sutton~-Chanberlain diffusion equation:

X 1 4 V4 D" 4 V4 D
— = — (exp(- ) = exp(- — )]
Q4 Vq ™ c,nu *™ ¢, nu

where X is the air concentration, Ci/m
Q is the amount of activity resuspended per unit
area, per unit time, Ci/m? sec
Vg 15 the particle deposition velocity, m/sec
D, and D, are the distances from the receptor to the nearest
and furthermost edges respectively of the source area
u 1is average wind speed, m/sec
C; and n are Sutton parameters for meteorologlcal
conditions. .
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For source areas approaching infinite depth, Dz = @ and the

above equation becomes
X 1

— R ——

Qa Vq

Therefore, the correction term to be applied for areas of finite

size is
4 V4 DY

1 - exp( 2 o nu )

The area under consideration in this analysis has been
described earlier. It is bounded by Indiana Street and the
0.05 Ci/m® isopleth (Figure 6-3) with a width in the downwind
direction of approximately 1 kilometer. This is the most highly
contaminated off-site area and includes sites of projected
residential development. The meteorology for the Rocky Flats
area has been described (8) to have neutral stability at least
50% of the time with a mean wind speed of 4.2 m/sec in 1975.
Healy (18) has suggested values for the parameters required for
the situation of neutral stability: C; = 0.1 and n = 0.25, while
the ratio Vg/u, which dependé-upon the surface roughness, ranges
between 0.003 and 0.008 for grassland. A value of 0.005 will be
assumed. Therefore, the correction factor for the area under

consideration is 0.66.
6.2.6 AVERAGE AIR CONCENTRATION DUE TO WIND RESUSPENSION

The average soil concentration for the area is not known,
but it would be somewhere between 0.05 uci/m2 and the next higher
isopleth of 0.5 uCi/m®’. For calculational purposes, 0.25 uCi/m’
will be assumed or approximately 10 DPM/g (based upon 20% of the
radicactivity within the first centimeter). By using the
parameters developed in the previous sections for the Rocky Flats
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area, one can estimate the average air concentration due to wind

resuspension:

Air Conc = Mass Loading x Soil Conc x Enrichment Factor
X Area Correction Factor

Air Concentration = 15 ug/m’ x 10 DPM/g x 10° g/ug
x Ci/2.22x10' DPM
= 0.066 fCi/m’

This calculated value of 0.066 fCi/m agrees within a factor
of 2 with the data obtained for the sampling stations along

Indiana Street.

Inherent in the above calculation were some conservative
assumptions. First of all, the wind was assumed to be blowing
100% of the time across the contaminated area in the direction of
the receptor. 1In reality, the reported (8) wind rose ‘for Rocky
Flats indicates that the wind blows from the vesterly direction
only about 50% of the time; the remaining ‘time it will be blowing
from the direction of less contaminated land and, therefore, less
radioactivity would be available for resuspension. Second, in
deriving the acea correction factor the effect of breathing
height was ignored with the ground level concentration being
calculated. This is a conservative assumption since the airborne
concentration will decrease as a function of the height above the
ground. Although such refinements may be incorporated in the
calculation, the results represent a conservative approach to
deriving the dose rates to potentially exposed persons.

6.2.7 RESUSPENSION OF SOIL BY MECHANICAL DISTURBANCES

The use of land contaminated with transuranium elements in
the vicinity of Rocky Flats for agricultural or building purposes
can result in localized resuspension and aJresents a potential

inhalation hazard to individuals inm the immediate vicinity of the
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operation. In the vicinity of Rocky Flats, there is some farming
of wheat and the raising of corn for livestock feed. Future
development of the land for residential purposes is also being
advocated. Although only a limited amount of experimegtal data
are currently available to base an assessment of the inhalation
hazard from such activities, some conclusions and recommendations

can be made.

In assessing the agricultural situation, data obtained by
Milham (19) have been utilized. In that study, a field
contaminated with plutonium near the Savannah River Facility was
subjected to various plowing and seeding activities associated
with planting wheat. The increase in the airborne activity above
that from normal wind resuspension was monitored at the location
of the tractor operator and at the downwind edge of the field
during the various activities. - An average increase of a factor
of 30 was observed in the level of resuspended plutonium at the
lqcation of the tractor operator and an increase of a factor
of 5 at the edge of the field. Based upon these observations,
the averaée air concentration for the year can be calculated
for these two locations, assuming that the field is cultivated
30 days of the year for é hours per day. Again the area under
consideration will be that area of highest off-site contamination
described earlier with an average soil contamination level of
10 DPM/g. 1In the previous discussion of wind resuspension, this
level of so0il activity produced an air concentration of
0.066 fci/nﬁ. From Milham's data, this activity level would
increase to 2.0 fci/rf at the location of the tractor operator
and to 0.33 fCi/m’ at the edge of the field during the
agricultural operations. The annual average concentration at the

tractor location is then:

2 fci/m’ x 8/24 hr x 30/360 d + 0.33 fCi/m® x 330/360 d
+ 0.066 fCi/m® x16/24 hr x 307360 d = 0.07 fCi/m®
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When these annual Pu-239 concentrations are compared to the value
of 2.6 fCi/m’ which was calculated by the PAID code to correspond
with a dose rate of 1 mrad/year to the lung, one can conclude
that agricultural operations in the area of Rocky Flats would
produce activity levels well below levels of concern. In
addition, after the first plowing cycle, the surface
concentration should be diluted by mixing with soil from below
the surface and subsequent plowings would produce air
concentration lower than that of the first year.

One can also make projections for building activities based
upon the agricultural situation examined above. There does not
appear to be any reason why building activities, such as
excavation and grading, should produce higher instantaneous air
concentrations than those observed during agricultural plowing
and, therefore, should not present a more restrictive situation.

——

6.2.8 RESUSPENSION OF DUST WITHIN THE HOME

The total amount of soil continuously in the home is not
known but an assumption of 10 g/m’ has been made (20). This
amounts to about 3 lbs of soil in a modest 1500 square foot
house. Because the floors are harder and smoother than outside
surfaces, the resuspension from these surfaces will be higher.
Resuspension factors of 10°/m have been used in the past to
predict exposures in the work place and studies of Pu0O, deposited
on indoor surfaces have been consistent with such a value (21).

The following exposure situation is postulated: the K-
individual is exposed to contaminated dust in the home for 24
hrs/day, 7 days/week, for 70 years. The dust in the home has the
same activity/gram as outside socil and has an areal distribution
within the home of 10 g/n?. The air concentration resulting from
resuspended dust at 10 DPM/g would be:

10 DPM/g x Ci/2.22x10% DPM x 10 g/m° x 10%/m = 0.045 zfci/m®
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APPENDIX G

. REAL TIME INSTRUMENT CALIBRATION AND DATA SHEETS
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DIRECT READING INSTRUMENT LOG

. oject: Job No.
Date: Operation:
Instrument: Calibration:
Sampling Technique:

Amt, Component, Date

Sample Interval:
Background Reading:

Action Level/Response:

Time

Location

Reading (units)

Detection Limit (Scale)

——

20526/022192.10¢
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APPENDIX H

PERSONAL SAMPLING CALIBRATION AND DATA SHEETS
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APPENDIX I

. SAFETY BRIEFING LOG

. 022/722446/163.WPF



SITE SAFETY BRIEFINGS

Job Name Number
Date Start Time Completed
~ Site Location

ZESBEZSRESALCE XSS TLEF SIS ERNLEELIEEEE IS S ELENESFEEE XX I I BELCEERITVPRERLXEESERES

SAFETY ISSUES

Tasks (this shift)

Protective Clothing/Equipment

Chemical Hazards

Physical Hazards

Control Methods

Special Equipment/Techniques

Nearest Phone
Hospital Name/Address
Special Topics (incidents, action taken, etc.)

[ 222222 2 P R R R RS R RS R RSP REERRS RS ERRRRRRRRRRRRERRR22R2RRRRRERR R

ATTENDEES
Print Name Sign Name

. Meeting conducted by:
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. MATERIAL SAFETY DATA SHEETS
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Colorado Silica Sand, Inc.

3250 Drennan Industriai Loop
P.O. Box 156815
Colorado 8prings, CO 80935
Phone (719) 380-7969
TWX: 810-920.4992
FAX: (719) 390-5517

MAT

ERIAL SAFETY DATA SHEET

SECTION | - PRODUCT IDENTIFICATION

IDENTITY:
MANUFACTURER'S NAME:
ADDRESS:

EMERGENCY
TELEPHONE NUMBER:

TELEPHONE NUMBER
FOR INFORMATION:

DATE REVISED:
REPLACES:

Crystalline Silica (Quartz)
Colorado Silica Sand, Inc.

3250 Drennan Industrial Loop
P.O. Box 15615
Colorado Springs, CO 80935

(718) 390-7969

(719) 390-7968
August 31, 1990
September 12, 1988

SECTION il - HAZARDOUS INGREDIENTS/IDENTITY INFORMATION

.uzmnous COMPONENTS:
SHEMICAL NAME:
FAMILY OR COMMON NAMES:

CHEMICAL ABSTRACT SERYICE NO.:
TRADE NAME:

OSHA PERMISSIBLE EXPOSURE LIMIT (PEL):

Crysialline Quartz (respirabie)

Quanz (Total Dust)

ACGIH TLY (Threshhoid Limit Vajue):

MSHA TLY (Threstthoid Limit Value):

"‘rystamne Quartz (respirable)

OTHER LIMITS RECOMMENDED:

Silica, Crystalline Quartz (respirabie)
Siticon Lioxige S0,

Silica sand; quanz; flint; sand: crystalline silica; free silica {a natural minerai extracted
trom the earth)
14808-60-7

See Anachment A

Exposure 10 2irdorng crystalling sitica sand shall not sxceed an 8-hour time-
weighted average limitas statea in 28 CFR Section and Numbeéres Clause 1910.1000
specifically “Sliica: Cryswailine: Quanz (respirable) PEL - TWA = 0.1 Mg/ M3

Mg/M3

Mppef 10mg /M3
%S5102 * 2

30mg/M3
%8502 +2

%SiOz +

Crystaliine Quariz
TLV-TWA 0.1 mg/M3 (Respirable Dusy
See Thresnoid Limit Value & Blological Exposure Indices for 19871888 -American

Cunference uf Governmental industrial Hyglenists,

Exposure 10 airbaorne crysiatline silica shall not exceed an 8-nour ume-weighted
avarage limitas stated in MSHA Standards, Subpan D, Section $06.5001 on Air Quallty
specificaily “Silica: Crystaliine: Quanz (respirable)

Mg /M3

10 mg/ M3

%S8i0g « 2 _
National institute 107 Occupsational Safety and Health (NIOSH). Recommended
standurd maximum permissibie concentradon = 0.03 mg/ M3 (respirabte free silica)
a3 Jetermined by a fuli-shitt sample up to 10-hour working day, 40-nour work week.
See NIOSH Ciiletia fur 4 Recommended Standard Occupational Exposure to
Crystatfline Silica.



SECTION il - PHYSICAL & CHEMICAL CHARACTERISTICS

.APPEARANCE AND ODOR: Sand - granular, crushed or ground. No odor or laste.
COLOR: - Tan or white

BOILING POINT: 4046 F.

SPECIFIC GRAVITY: (HZO = 1) 2.65,

SOLUBILITY IN WATER: insoiudle

MELTING POINT: 3000 F. )
VAPOR PRESSURE (mmMg at 20 Cx  None

VAPOR DENSITY (Alr = 1) None

EVAPORAYTION RATE: (Butyl Acetate = 1): None

SECTION IV - FIRE AND EXPLOSION DATA

FLASH POINT; ' Non Flammabte

FLAMMABLE LImITS! None

LEL: None

UEL: None

FIRE EXTINGUISHING MATERIALS: N/A

VSUAL FIRE AND EXPLOSION HAZARDS: None
SPECIAL PIRE FIGMTING PROCEDURES: None

SECTION V - REACTIVITY DATA

STABILITY; Suble (Inert - Neutral - Non-Reacting)

INCQMPATIBILITY
(MATERIALS TO AVOID):  Contact with powerful oxidizing agents such as flourine, chiorine, triflourice manganese trioxide, and
oxygen cifiouride may causa fires. Sllica will dissolve In hydrofiouric acid (HFf) and produce a corrosive

gus, silicon tetrafiouride (S:F4).

HAZARDOUS DECOMPOSITION PROOUCTS INCLUDING COMBUSTION PRODUCTS:

Nonse
HAZARDOUS POLYMERIZATION: Wil not occur.
CONOITIONS TO AVOILD: Generaton of respiradble quanz panicies.
SECTION Vi - HEALTH HAZARD INFORMATION:
ROUTES OF ENTRY: Inhalation: Yes; Skin: No; ingestion: No
HEALTH HAZARDS: Excessive inhalation of dust may resultin respiratory disease, including silicosls, pneumoconiosls and
(Acute and Chronic) pulmonary 11brosis. Acute or rapidly deveioping silicosis may 0Ccur in 8 short perlod of ime In heavy

exposure In certaln occupations such as sandblasters. Sllicosis Is 8 form of disabling puimonary
fibrosis which can be progressive and may lead 1o death. Be sure 10 maintain curcent physicals. The
International Agency of Research on Cancer (JARC) has evaluated In Volume 42, Monographs on the
Evaluation of the Carcinogenicity Risk of Chemicals to Humans, Silica and Some Silicates (1887), that
there is "sufficient avidence for the carcinogenicily of crysutiine silica to exporimental animals” and
“limited svigence™ with respect to humans.

SIGNS AND 8YMPTOMS OF OVEREXPOSURE:
INHALED: Undus breathiessness, coughing, sputuin pioduction, and reduced pulmonary function.

CONTACT WI(TH SKIN OR EYES: trritation,
ABSORPTION THROUGH SKIN: Not Applicabdle.
SWALLOWED: May cause nausea.



CARCINOQENICITY:

NPT: No
IARC MONOGRAPHS: Yes - Level 2A Grouping.
O8SHA REGULATED: Notas a carcinagen.

MEDICAL CONDITIONS GENERALLY AGGRAVATED 8Y EXPOSURE:

EMERGENCY FIRST AID PROCEDURES:

Individuals with puimonary or respiratory dissase such as asthma, bronchits ang
emphysema shouid avold prolonged exposurg ol silica gust. Puimonary functions may
bereduced by inhalation of respirable crysialiine silica. Alsolung scarring produced by
such inhaiation may iead 10 a massive 1Drosis of the lung which may aggravate other
putmonary conditions and diseases and which increases susceptibility 1o pulmonary
tudberculosis. Massive fibrosis may be accompanied by the right heart enlargement,
neart faliure, and puimonary fallure. Smoking aggravates the sflecis of exposure.

For sand in eyes, wash immediately with water. If Irritation persists, seek medical
attention. Forinhalation, remove person to fresh air, give artificsi respiration as needed,
seek madical anenton as needed. It swallowed, do notinduce vomiting. Vomiting may
be fatat if breathed Into lungs. Seek medicul uttenuor.

SECTION Vil - PRECAUTIONS FOR SAFE HANDLING AND USE

STEPS TO BE TAKEN IN CASE MATERIAL 1S RELEASED OR SPILLED:

Use dusiless methods (vacuum) and place Into closabie contatner for disposal, or flush with water. Do not dry sweep. Wear proteciive
aquipment Avold generating airborne respirable dust.

WASTE DISPOSALMETHOD: i uncontaminaisd, dispose as an inert, non-metaiiic mineral, It conumingled, use appropriate melhod in
‘acumdanue wiltt Feduryl, Stute und Lucdl luws, .

'RECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Avold spiilage. Use dustieas systams {or handling and employ
engineering controls to reduce concentration of alrborne dust.

OTHER PRECAUTIONS: Use oustioss systems for handling, siorage, and cleanup 3o that alrborne dust dues not exceed the PEL. Use
adequaie ventllation anc aust coligction. Do Not permit dust to collect on walls, floors, silis, ledges, machinery, or equipment. Maintin.
@000 nousekeeping. Mainiain, clean, and fit test respirators in accorgance with OSHA regulations. Maintain and test ventilation and
dustcollection equipment Wash or vacuum clothing which has become dusty. We recommend thatamoxing be prohidited in all areas

where reapirators must be used.

WARN YOUR EMPLOYEES (AND YOUR CUSTOMER-USERS IN CASE OF RE-S8ALE) 8Y POSTING AND OTHER MEANS OF THE
HAZARO AND OSHA PRECAUTIONS TO BE USED. PROVIDE TRAINING FOR YOUR EMPLOYEES ABOUT THE OSHA PRECAUTIONS.

See OSHA Hazard Communications Ruie 29 CFR Sections 1910,1200, 1915.99, 1917.28, 1918.90, 1926.59, and 1928.21, and State and
Local Worker of Community “Right to Know™ laws ang reguiations. '

See American Society tor Testing and Matsriais (ASTM) standard practice E1132.86, "Standard Practice for Health Requirements
Relating 10 Occupational Exposure to Quanz Dust.” '

Swe hw musi recent standards of the American Nadonal Standard Institute (ANS! Z.88.2), and the Mine Safety and Health Administration

(MSHA) (30 CER Pan s6).

SECTION Viil - CONTROL MEASURES

RESPIRATORY PROTECTION (type):  Use conventionai particulate respiratory protecion based on consideration of gitborn con.

centrations and duration of exposure. See most recent standards of the Americarn National

Standard Inatitule (ANSI Z.88.2), the Occupational Safsty and Heaith Adminisuation

(OSHAN28 CFR Part 1910.134) and the Mine Safety and Health Administration (MSHA) (30

S CPR Part 58). Use NIOSH or MSHA approved respiratory protection for respirable quarz
under appropriate OSHA siandards and reguiations. Suppliea ailr types recoinnended.

VENTILATION AND ENGINEERING CONTROLS:

Use sunicient tocal exhaust to reduce the level Of respiradie crystaliine silica to the PEL. See
ACUIH “Industrial ventlaton - A Manual of Recommsnded Practice” the lutest vdition.

EYE PROTECTION (type): Wear protective satety glazses at all time,



PROTECTIVE GLOVES: Whien eapused 10 hot product.

OTHER CLOTHING & EQUIPMENT:  Provide oye wash. Monitor resirable quartz levels in workplace regularly,

WORK PRACTICES, Minimize dust generation. Clean up spills promptly. Train alt empluyeses on handling
1YGIENIC PRACTICES: product befora they work with it.

OTHER HANDLING Protect containers trom physical gamage. Hanale with minimum dust generation. Do not
AND STORAGE REQUIREMENTS: reuse containers.

SECTION IX - TRANSPORTATION

DOT HAZARD CLASSIPICATION: None
PLACARD REQUIRED: None
LABEL REQUIRED: Label as required by the OSHA Hazard Communication standard (29 CFR - 1910.1200 (1)},

and appiicable siste and local reguiations.

This form has been completed 1o meaet all curcent gtate and federal (OSHA) regutations, but Is offered without guaranitee.
Our company expressly disclaims all applications beyond our control. The data in this material safoty date sheet reiates
only 10 the specific material designated herein and does not raiate 1o use In combination with any other maturiat or {n any
process. The information setforth hersin is based on technical data that Colorado Silica Sana, inc. beileves rellable. It Iy
intended for use by persons having technical skills and attheir own discretion and risk. Since conditons of use are outside
our control, we make no warranties, expressed or impiied, and assume no liabllity in connection with any use of this
information. Nothing herein Is to be taken as a license to operate under or a recommendation to Infringe any patents. Any
use of this data and information must be determined by the ussr to be in accordance with federal, state, and tocal laws and
regulations. Customers and users of silica mustcomply with all applicable heaith and safety laws, regulations, and orders.
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COLORADO SILIGA SAND, ING.

ATTACHMENT “A”
COLORADO SANDS
FRAC SAND & WATER WELL GRAYEL PACK OIL WELL GRAVEL PACK

4-6 16.30 4.8 14-20
4.8 16+-40 6-9 18-20
6-9 20-40 8-12 16-30 -
8-12 32-42 -~ 10-14 20-30
8-14 40-60 ©10-16 20-40
8-18 100 Mesh 10-20 30-40
10-20 12-18 40-00

BLAST SAND GAIT

#10

¥16

20

* 30

#70
STUCCO SAND ENQGINE SAND
FINES BLEND TOP DRESSING
FOUNDRY SAND SAND TRAP 1
FILTER MEDIA 5AND SAND TRAP 1t
PIPELINE SAND SAND TRAP Il

MARK IV

TEXAS RESCREENED SANDS
6-6 18-20
8-12 - 16-30
8-16 20-30



Baroid Environmental, Safety and
Transportation Data Sheet

REACTU11Y
0

AQUAGEL®GOLD SEAL®

I. PRODUCT IDENTIFICATION
SUPPLIER REGULAR TELEPHONE NUMBER 713 987-5%00
BAROID DRILLING FLUIDS, INC. EMERGENCY TELEPHONE NO. 713/987-4000
ADDRESS
P.0. BOX 1675 HOUSTON, TEXAS 77251
TRADE NAME
AQUAGEL GOLD SEAL
GENERIC DESCRIPTION
WYOMING BENTONTTE, SODIUM MONTMORILLONITE CAS #1302-78-9
. HAZARDOUS INGREDIENTS
MATERIAL OR COMPONENT % HAZARD DATA
SILICA 14808-60-7 2-6% LOW CONCENTRATIONS OF
CRYSTALLINE SOICA(SIO?2)
IN THE FORM OF QUARTZ,
CRISTOBALITE,AND TRIDYMITE
MAY BE PRESENT
(SEE SECTION V)
OL PHYSICAL DATA
BOILING POINT (Deg F) NA MELTING POlbg'D FREEZING POINT ND
SPECIFIC GRAVITY (H20 =1) } YAPOR PRESSURE (um Hg) N
25 A
VAPOR DENSITY (AIR = 1) SOLUBILITY IN WATER, % BY WT. N
NA A
UTYL ACETATE = 1
% VOLATILES BY VOLUMII.:}A EVAPORATION RATE(B ) NA
APPEARANCE AND ODOR DENSITY @ 20 Deg C (Uncompacted)
LIGHT TAN TO GRAY POWER, NO ODOR 49.4 LBS/
pH NA
NA - Not Applicable ND = Not Determined
M vvaic norewisiex oY Auies hydh exxarsey ar prebsl o po peini ur éan Lasyd Coprrion musrm s Eabillly arising frem
o1 honed o I 3 @ Mliovad B o Aduble doweeg, R i B W2 Ty st by stws of Pu putx] rerd to MTUR  Ne i TW infeegden
rupeuidily u danire e wiety, \addty, ot wilatittty e Wi swn ma havin B b0 el & Bxivdy ergive soon 2if o Infesaian Moy B
of e gulet dmoienl Brys. Srew P xSl ws by ofwrs s beyerel ax ml“l“mmtmﬁuﬂlncm

b
NY. M AITIE, eprwad ¥ brgliat s mads by Saai¢ Cagwssian W 1s it & bcnam o gphbi iaws w gt U Men
e CIax o uxk use, Yw Ed 0 Ve dtinel, & e tfery oy seddly

© Registered Trademark of Baroid Technology, Inc. Barold Drilling Flulds, Inc.
Copyright ©Baroid Corporation P.O. Box 1675, Houston, Texas 77251
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IV. FIRE AND EXPLOSION DATA —‘

AQUAGEL GOLD SEAL IS NOT FLAMMABLE AND NOT EXPLOSIVE, DOES NOT SUPPORT
COMBUSTION.

EXTINGUISHING MEDIA: WATER

V. HEALTH HAZARD INFORMATION

CARCINOGENICITY - SEE ROUTES OF EXPOSURE AND EFFECTS (BELOW)

ACUTE ORAL LDs0Q ACUTE DERMAL LD50 AQUATIC TOXICITY LCSO
ND ND ND

ROUTES OF EXPOSURE AND EFFECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBITED {IMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. PROLONGED INHALATIN

OF THE POWDER MAY RESULT IN SILICOSIS, A NONCANCEROUS LUNG DISEASE. OSHA FINAL

LIMITS TWA = 01. mg/m3. IF CRISTOBALITE OR TRIDYMITE IS DETECTED, USE ONE HALF THE
VALUE CALCULATED FROM FORMULA FOR QUARTZ

EYES: IRRITANT SKIN: POTENTIAL IRRITANT INHALATION: IRRITATION TO LUNGS, NOSE, AND
THROAT; PROLONGED INHALATION MAY CAUSE LUNG INJURY OR DISEASE.

EMERGENCY AND FIRST AID PROCEDURES

WASH AREAS OF CONTACT WITH SOAP AND WATER.
FLUSH EYES WITH LARGE AMOUNT OF WATER FOR AT LEAST 15 MINUTES.
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VL. REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY
THIS PRODUCT IS STABLE UNDER NORMAL DRILLING CONDITIONS.

INCOMPATIBILITY
NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLYMERIZATION
NONE

VII. SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS REILEASED OR SPILLED
NORMAL HOUSEKEEPING, CAUSES SUIPPERY SURFACES WHEN WET.

NEUTRALIZING CHEMICALS
NA

WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH LOCAL, STATE, AND FEDERAL REGULATIONS

VIO. INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS
MECHANICAL, GENERAL ROOM VENTILATION
USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V)

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY

USE A NIOSH APPROVED MECHANICAL FILTER RESPIRATOR FOR NON TOXIC DUSTS.

EYE
NONE REQUIRED

GLOVES
NONE REQUIRED

OTHER CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION
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IX. SPECIAL PRECAUTIONS

PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.

RECOMMENDED LABELING:

FRONT PANEL: CAUTION

SEE BACK PANEL FOR CAUTION BEFORE USE. -
BACK PANEL: CAUTION

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH
ACCORDING TO THE IARC HAS EXHIBITED LIMITED EVIDENCE OF
CARCINOGENICITY IN HUMANS. PROLONGED INHALATION OF THE
POWDER MAY RESULT IN SILICOSIS. A NONCANCEROUS LUNG
DISEASE. AVOID CREATING DUSTY CONDITIONS AND USE A NIOSH
APPROVED DUST RESPIRATOR,

OTHER HANDLING AND STORAGE REQUIREMENTS
STORE IN SHELTERED AREA, OR COVER FOR MOISTURE PROTECTION.

X. DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME : PLACARDS :
NOT REGULATED NONE
HAZARD CLASS : REPORTABLE QUANTITY :
NOT HAZARDOUS NONE
HAZARDOUS SUBSTANCE : ID NUMBER :
NONE NONE
LABEL :
NONE
i - DATE:
Prepared by: August 1991

Environmental Services



BEST Sheet AQUAGEL®GOLD SEAL®

XI. REGULATORY INFORMATION
STATUS ON SUBSTANCE LISTS

Page s

Comprehensive Environmental Response, Compensation and Liability Act of 1980, (CERCLA) requires notification of
the National Response Cenler of relcase of quantities of Hazardous Substances equal 10 or greater than the reportable
quantities (RQs) in 40 CFR 3024,

Components present in this product which may require notification are:
Chemical CAS Number
NONE

Superfund Ameadments and Reauthorizatioa Act of 1986 (SARA) Tide I requircs emergeacy planning based on
Threshold Planning Quandtics (TPQs) and release reporting based on RQs. i
Components present in this product at a leve! which could require reporting under the statute are:

NONR

SARA fequires the submission of annual reports of toxic chemicals that appesr in 40 CFR 372 (for SARA 313} This
information must be included in all MSDS that are copicd and distributed fot this material.
Components preseat in this product at a level which could require reporting under the starute are:

NONE

Toxic Substances Control Act (TSCA)
The ingredieats of this product are on the TSCA inventory.

XIL STATE RIGHT TO KNOW

QUARTZ IS ON CANADIAN WHMIS (WORKPLACE HAZARDOUS MATERIAL INFORMATION SYS-
TEM) INGREDIENT DISCLOSURE LIST, MASSACHUSETTS SUBSTANCE LIST, NEW JERSEY RIGHT TO
KNQW HAZARDOUS SUBSTANCE LIST AND PENNSYLVANIA HAZARDOUS SUBSTANCE LIST.

Prepared by: DATE:
Environmental Services August,1991



Matenal Safety Data Sheel

™9 CFR 1910.1200. Standard must be
onsuted kor speciic requIrements.

RECEIVED (CT 0 8 1892

U.S. Department of Labor
Occupational Salety and Healith Administration
{Non-Mandatory Form)

Form Aporoved

OM8 No. 1218-0072

&

DENTITY (As Used on Label and Lis)

AQUASET"

Now: Blank spaces sre nat parrnaied. X any e is not agpicabie, o o
indormaton & avedadie, e speCH Mt D Marked! 10 inchca e Nac,

Section |

Maruiactiurer’'s Name
Fluid Tech, Inc.

Emergency TW.W .
(702) 871-1884

Adress (Numnter, Strewt, City, Slare, and ZIP Coce)

Telephone Number ior lniomanon
(702) 871-1884

4335 West Tropicana Suite #3
Oate Prepared
Las Vegas, NV 89103 11/15/87
' Signature of Preparer {optional)
Section il — Hazardous ingredients/identity Information
Hazamdous Comoonents (Spacifiic Chamical identily: Common Narne(s)) OSHA PEL ACGIH TLV Recommended % (cotional)
Mineral Dusts Total Dust 15 mg/m3 10 mg/m3*
including low conc. Resp Dust 5 mg/m3 S mg/m3*
of crvstaline silica '
*From 1986 ACGIH Hand Book as inert nuisance dust
Section Il — Physical/Chemical Characteristics
8aiing Poir Specific Gravity (Hz0 ~ 1) 3
: " NA Bulk Density 724 ft
Vapor Pressure (mm Hg.) Maetung Posex o
: NA Approx. 1400 C
Vagor Ownsity (AIR = 1) Evaporation Rate
: NA (Butyl Acstate « 1) NA _
Solubility n Water
Insocluble -
Appearance and Odor
Light gray to tan odorless, dry granules
Section IV — Fire and Explosion Hazard Data
Fash Point (Method Used) Flammable Limis LEL UEL
NA NA N4 NA
Extinguistung Media
NA
Sceciai Fre Fighting Procscdures
NA
Unoual Fre and Expiasion Hazasos
NA
QB OSHMA 174, Seot 1985

(Reproducae kocalty)

™



Section ¥V — Reacivity Osta
Staosry l Unuaoee , [Cormm v Avod
: : None

® = 1= —

INCOMOAtIDULy (Materfais 10 Avosd) , _ _
Svdreciuoric Acid

Hazardous Oecompouuon or Syproducts

None
Hazardous May (oo ] Conditions 10 Avoxd
Potyrmenzauon Nope -
Wel Not Ocour g
Section Vi — Health Hazard Data
Route(s) of Entry: inhataton? Skin? : Ingesuon?
. Yes No Vo

Heaun Harards (Acwe ang Clvon, i F
(Acue ) Acute (short term exposure): cough if exposed to dust levels .
lead to development of

higher than TLV's. Chronic (long term exposure) may

silicosis if constantly exposed to dust levels higher than TLV's.
; e . 3 .
Carcinogeniciy NPT not listed WAC Monograprs? 5 Jigred O Repuaed?

Signs and Sympioms of Exposure . ; P .
Long term exposures to dust in excess of TLV's may lead to silicosis

Medical Conditions . .
Generalty Aggravated by Exposwre 30y respiratory illness

Emergency and First Aid Procedures : . .
. Remove affected personnel from dusty area to clean air

Section VIl — Precautions for Safe Handling and Use.
Steps to Be Taken in Case Matenal Is Reieased or Spilled

Avoid breathing dust, use respirator apporoved

for silica bearing dust. Vacuum or sweep up dust.

Waste Oisposal Method
Dispose of in sanitary landfill

[ad

Precaut Be Taken in Handling 3nd Storng
feauens 1o B9 Taken i and S Use NIOSH/MSHA approved respirators for silica bearing

dust when dust levels exceed TLV's.
CQiher Precautons . :
If wet down on floors, material will become slippery.

Section VIl — Control Measures
Respratory Praecton (Specty Type)

NIOSH/MSHA approved for silica bearing dusts
. None

Venidauon local Exhaust . )
Yes, if practical
Ottver

Mecnarecal (Gener
4 (Gonersd NA NA
Eye Protecuon

Protecive Gloves
Not necessary
. thar Protecirve Clotrung or £Quapment
-

Wors/Hygeenee Ptacices ) .
Good housekeepine as for anv inert dusty material

Safety glasses

None

e USAPO et atl-31V/4370)

Page 2



Matenal Safety Data Sheet

May be usad 10 comoly wih

OSHA's Harard Communecation Standard,
9 CFR 1910.1200. Standard messt be
onsutted for tpecalic requvements,

U.S. Department of Labor (
Occupational Safety and Health Adminittration ?)
{Noa-Mandatory Form}

Form Approved
OMB No. 12180072

DENTITY (As Uped Latel
¢ o A I \QUASET II

Nosa: Blark gpeces are ot parrwted. I anty dem 8 X appecalie, or no
ormaeoon is evaiable, e Specs MK De marked O NCECa'e sl

Section |

Manusaciiurer's Name
Fluid Tech, Inc.

Emergency Telsphone Numder
' (702) 871-1884

—Adorm (m_wa%mg.mzmc“; )
4335 West Tropicana Suite #3

Teteonone Numbs lor (702) 871-1884

Las Vegas, NV 89103

Oate Prepared 11/15/87

Snatre of Prepacer (gptonal)

Section Il — Hazardous Ingredients/ldentity Information

Qiher Lirruts
Hazardous Components (Specific Chemical identity; Comnmon Name(s)) OSHA PEL ACGIH TLY Recommended % (Cotonal)
Mineral Dusts Total dust 15 mg/m3 10 mg/m3* .
including low conc. Resp. dust 5 mg/m3 5 mg/m3%

of crystaline silica

“From 1986 ACGIH Hand book as inert nuisance dust.

Section lll — Physical/Chemical Characteristics

Bailing Point Soecific Gravity (Hz0 = 1)
NA ' Bulk density | 55# fc3
Vapor Pressure (mm Hg.) Metung Point
: NA Approx. 1400° C
Yapor Oensity (AIR « 1) Evagoration Rate
NA (Butyl Acstate « 1) NA _
Solubility in Water . .
Insoluble -
Appearance and Odor
Dark tan to light tan powder
Section IV — Fire and Explosion Hazard Data
Flash Point (Methad Used) Flammabie Lymets LEL UEL
NA NA NA NA
Extinguithing Media
NA
Speaal Fue Fignung Procedures
NA
. >wsual Fve and Expiasion Hazards
NA

>oduce Ocally)

QSHA 174 Seot 1985



Section V — Reactlvity Oata
Slasniay [ Unsiadie ‘ Caonations ¢ Avosd
- "!4'\’\0
[ S |
Incomoatitdity (AMatenals (o Avosd) . X . . . {
Hvdrofluoric Acid
Hazarcous Oecompostion or Byproducss
None
Hazauroous May (ot Conditions 10 Avasd
Polyrmenzaton None -
Wil Not Ocgue
¢
Section VI — Heaith Hazard Data
Rane(s) of Entry: innalaton? Skin? ngesuon?
Yes No No

Health Mazards (Acwe and Chronc)
Acute (short term exposure): cough if exnosed rn dingr lewalg

‘mav_lead to development of

higher than TLV's. Chronic (long term exnosurs):

silicosis if constantly exposed to dust levels higher than TLV's.
Carcnogencity: NTP? Ty . ARC Monograptes? . QOSHA Reguiatad? .
noc listed not listed No

Signs and Symptoms of Exposwe . - S .
® Long term exposures to dust in excess of TLV's may lead to silicosis

Medical Congitions

Generally Aggravated by Exposure Any respiratory illness

Ememency and First Aid Procedures .
Remove affected personnel from dusty area to clean air

Section VII — Precautions for Safe Handling and Use.
Sleps 10 Be Taken in Case Matenal is R ‘ . . :
“ aiendl I3 Released or Spiled 4 /014 breathing dust, use respirator approved

for silica bearing dust. Vacuum or sweep up dust.

Waste Oisposal Methoa
Dispose of in sanitary landfill

= Be Taken s :
(eumans 10 8¢ Taken in Hanging and S0 jse NIOSH MSHA approved respirators for silica bearing

dust when dust levels exceed TLV's
Other Precautons

If wet down on floors, material will become slippery.

Section Vil — Control Measures
Resoaraiory Protecton (Specry
" P> NIOSH/MSRA approved for silica bearing dusts

Venixaton Local €xhaus . . Soecial
Yes, if practical None

- Mechancal (Geners)) NA Caher NA

Pratecive Gloves v Eye Protecuon
Not necessary Safety glasses
et Protecirve C-\ommq o Equioment q
yone

WorHyQeenuse P . . .

racices Good housekeeping as for any inert dusty material

e NSGPO 1wmd bl 3TV/7437 1Y

Page 2



Material Safety Data Sheet

May be uzad © comoly wih

OSHA'’s Hazard Communication Standard,
9 CFR 1910.1200. Slandard murst be
Lonsulled Iof $POCTC (OQUN BMants.

U.S. Department of Labor ' (
Occupational Safety and Heslth Administzation }

{(Non-Mandatory Form) ’

Form Approved
OM8 No. 1218-0072

DENTITY (A3 Used o Laoei e Ling SETROSET

Nowa: Slank speces sre not pamided, I any bam it not a00ECaOm. o ©
rvormaoon it evedadis, e DeCw MUt D marited K rOsCae Naf

Section |

MarsAsCiser's Name

Emergency Teiepnone Numoer
(7072) R71_1884

Fluid Tech. [nc.
AGess (Nunoer, Stree, City, Stare, and ZIP Cooe)
4335 West Tropicana  Suite #3

Teiepnone Number for lnsarmanon
(702) R71-1884

Las Vegas, NV 39103

P
Oate Prepased 11/15/87

Swgnaire of Preparer (cpuonal)

Section I — Hazardous Ingredients/ldentity Information
Qther Umas
Harardours Comoonents (Specihic Chemical idertty; Common Name(s)) OSHA PEL ACGIM TLY Recommended % (couons
Mineral dusts Total dust 15 mg/m3 10 mg/m3*#
including low conc. Resp. dust S me/m3 5 mg/m3%
of crystaline silica
*From 1986 ACGIH Hand Book as inert nuisance dust.
Section il — Physical/Chemical Characteristics
g Pore Specific Gravty (Hz0 « 1)
. NA Bulk density 604/ £t
Vagor Pressure (mm Hg.) Metung Pout
: NA Approx. 140Q° ¢
Vapor Oensny (AIR « 1) Evaporation Rate
NA (Butyt Acstate « 1) ’ NA _
Solutility 0 Water
Insocluble -
Appearance and Odor
Light gray, odorless drv powder
Section IV — Fire and Explosion Hazard Data
Fash Poit (Method Used) Fummaoie Lrmas LEL UEL
NA NA . Na NA
vy
NA
Soecal Fue Fgrungg Procadures
NA
Unaual Fre and Expioson Harawas
NA

(Reproduce locaily)

OSHA 174 Sept 1985



Section V — Reactivity Oata
Slaceey Unstanie Constiorn 10 Avod .
o
Slatose ]
<

NCOMEAatDllly (AMatensis (0 Avoss) ) )
Hvdrofluoric ic.:

Harardous Cecomposuon o Byproducs
None
Hazaroous May ez ]' Conditsons 1o Avod .
_Poymenzauan Niyna
’ W Nat e

X
Section VI — Health Hazard Oata
Rouia(s) of Emry: Innataton? Skn? ingesuon?

Yes No Yo

Heauh Harards (Acsre and Chvon) . .
cough if exposed to dusc leveis

Acute (short term exposure):

Lin )Y

higher cthan TLV's. Chronic (long term exposure): mav lead to development o

silicosis if constantlv exposed to dust levels higher than TLV's.
Carcinogenicty: NTP? . ARC Monograpits? _ OSHA Regriited?
not listed not listed No

Sions and Symptoms of Exposie . ' ;
: Long term exposures to dust in excess of TLV's mav lead to sili-a=i

Generalty Aggravated by Exposure ANy respiratory illness

Ememgency and Fut Aid Procedures .
Remove affected personnel from dustv area to c¢lean air

Section Vil — Precautions for Safe Handling and Use.
Sleps to Se Taxen jn Case Matenal is Released or Spilled . R . -
Avoid breathing dust, use respirators aporoved for

silica bearing dust. Vacuum or sweep up dust.

Waste Ouspasal Method
Dispose of in sanitary landfill

Precautions 10 8e Taken n Hanckng and Stonng :
Use NIOSH/MSHA approved respirators for silica pearing

dust when dust levels exceed TLV's.

Qwther Precautons
If wet down on floors, material will become slipperv.

Section VHI — Control Measures
Retpiraory Protecuon (Specty Iype)

NIQSH/MSHA approved for silica bearing dysts

Vertdaton Local Exnaust Soecial
Yes, if practical Nooe
Mechancal (Cerversl) Other
NA , NA
Praiecve Goves Eye Protecuon
Not necessary Safety glasses
Qiner Protecive Cioireng or Equesmens
Nonne
Wors/MHygrevec Pracicas . . :
Good housekeeping as for anv inert dustv material.
e USAPO remd.4TL-I2V7431)
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Matenal Safety Data Sheet U.S. Department of Labor 2
May be wsed 10 coOmoly weh Occupational Salety and Heslth Administration ((}
'

OSHA's Hazard Communicztion Slandard, {Non-Mandatory Form)
9 CFR 1910.1200. Standad messt be Form Approved
Lormulled for specific requiremaents. OMB No. 1218-0072

Nom: Blank apaces are nat perrrettec, I any dem i3 not sppicadie, o ro
ormeaon & evedatie, P D80 MUSt De Marked D Nokce N Nl

IOENTITY (As Used on Ladel and Lisg -
Perro-Ser II

Section |
Marstacturer's Name | Emergency Teisghone Numoer .

FLUID TECH, INC. ‘ (702) 871-1884
Adcress , &y, SI 2P Coce, . T Numnber kv indormaton -

4333 West Tropicana Ave., ouite #3 e «(702) 871-1884

Las Vegas, NV 89103 Oaie Prevased 4/12/88

Signature of Preparer (cpuonal)
Section Il — Hazardous Ingredients/ldentity Information
Qiher Lirrut

Hazardous Components (Spedific Chamical dertity: Common Name(s) _ OSHA PEL ACGH TLY Racommensed % (aotions

Mineral dusts Toral dust. 8.5 mg/m’ 5.7 mg/m’*

including less than 2.37 2.3 mg/m’ 2.3 mg/m’*

Chrystaline Silica
*From 1988 ACGIH Hand Book as inert nuisance dust,containing 2.37%7 Silica

Section It — Physical/Chemical Characteristics
Boiling Poink Soecific Gravity (H20 = 1)
. NA Bulk density 42=/1+
Vapor Pressure (mm Hg.) Meiting Pount .
: NA Approx. 1400° C
Vapor Densay (AR « 1) Evaporation Rate .
NA (Butyl Acetate « 1) Na _
Soluddity in Water '
) Insoluble --
Appearance and Odor
Tan to buff powder
Section IV — Fire and Explosion Hazard Data
Flash Point (Method Usad) Flammadie Lrmas LEL UEL
None NA * NA NA

z -— -
Foam, dry chemical, water fog
Soecial Fue Fighting Procaduies

None

Unusual Fue and Expiosion Hazards . . i
Normal precautions for mineral dusts should be exercised.

® In aerosal dust form 70 q/m3 could fash with spark.

(Reoroduca locatly) OSHA 174, Sept 1883



Section V — Resctivity Data
Siacdery Uratatee Conctions 1 Awoid
Nana
Statke
1«

InCOMEa DWWy (Mareviais 10 A v ~
Hvdrofluoric Acid

Hazardous Decomposaon o 8yprocucts s .
Possibly low levels of Carbon Monoxide and Ammonia.

Hazarcours May Ucowr Condesons 10 Avosd -
Potymernizaton None
' Wit Nax Ocour
X
Sectlon VI — Health Hazard Data
Acxnels) of Emtry: inhglaton? Sxin? Ingeston?
: Yoo No No

Heallh Hazacds (Acwe . -

eakn Hazacas | and Chronc) Acute (short term exposure): cough if exposed to dust levels

higher than TLV's. Chronic (long term exposure): may lead to development of

silicosis if constantly exposed to dust levels-higner than TLV's.

. NPT o listed ? not listed No

Signs and Symptoms of Exposive .
Long term exposure to dust in excess of TLV's mav lead to silices:

Medical Congitions . .
Generalty Aggravated by Exposure Any respiratory illness

Emergency and First A Proced :
and First Ad Procedures Remove affected personnel from dusty area to clean air

Section VIl — Precautions for Safe Handling and Use.

Steps 10 8e Taken in Case Matenal Is Released or Spilled . . : is
Avoid breathing dust, use respirators approved Ior

silica bearing dust. Vacuum or sweep up dust.

Waste Owsposal Methad
Dispose of in sanitary landfill

Precautions 1o Be Taken in Handlng and Stonng
) Use NIOSH/MSHA aporoved respiracors for silica bearing

dust when dust levels exceed TLV's.

Other Precauiions .
If wet down on floors, material will become slippery.

Section Vill — Control Measures

Respicatory Protecuon (Specdy Type)

NIOSH/MSHA approved for silica bearing dusts
Ventitaton Local Exfaust Special
Yes, if practical None
Meochancal (Caneral) Cther
: NA NA
Pratectve Gioves Eye Protection

Safety glasses

Not necessary

Qiner Praotecive Clothung or £quinment
None

WorntHygeerue Practces . ~
Good housekeeping as for anv inert dustv material.

Page 2
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PC. . YMER DRILLING SYSTEMS
P.O. Box 507
El Dorado, Arkansas 71731-0507

.". MATERTAL SAFETY DATA SHIET
SECTION I PROAICT IDENTIFICATION
MANUFACTURERS NAME " TELEPHONE NO.
Polymer Drilling Systems 1-501-836-5707
P.0. Box 507

El Dorado, AR 71731

CHEMICAL NAME ANY SYNONYMS

Hydrous Silicate of Alvmina/Wvoming Sodium Bentonite

SECTION II JIAZARDCOCS INGRENDIENTS
YATERIAL OR COMPONENT A HAZARD DATA
Fred Crystalline Silica 1-3 |Chrenic extosure over the TLV mav result in

silicosis or other respiratory ailments.

SECTION III PHYSICAT, DATA
BOILING POINT (°F) _ SPECIFIC GRAVITY (H,0=1)
Not Applicable 2.6
VAPOR PRESSURE (mm Hg) : VAFOR DENSITY (AIR = 1)
Not Apnlicable : Not Applicable
EVAPORATION RATE SOLUBILITY IN WATER
Not -Applicable tieglicible
APPEARANCE AMD ODOR DENSITY @ 20° C:
Yellow, blue, brown granules _or powder.
Earthy odor.. UNCOMPACTED: 62 lbs/cubic foot
HAZARDOUS MATERTALS IDENTIFICATION
1 Health Hazard Q0  Farmability DEGREE OF HAZARD
0 Reactivity 4 = EXIREME
3 = High
2 = Moderate
1 = Slight
- 0 = Insignificant

Telephone 1-800-24-DRILL - (501) 863-5707



SECTION IV FIRE ANE EXFLOSICN DATA

FLASH POINT . : FLAYMABLE LIMITS
: Anolicable Non Flammable
ZCTION ¥ HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE

Use TLV formula for-crvstalline free silica. OSHA vermissible exrcosurs limi:

3 3 Sodium Bentonite Cas. No. 1302-78-9
4 mg/M .-FTotal Dust, 1.5 mua/¥ resnirable dust. Free Silica Cas. No. 14808-60-7

EFFECTS OF -OVEREXPOSURE

Chronic exposure over TLV mav result in silicosis or other resviratorv ailments.

CARCINCGENICITY IIRC, 1987., cxcizies that tere is limited evidernce to suggest that cver-
excsure to cys=ilire sitiaa (tragh inelation) mey ke caroinegenic to
hurens. .

Crvstalline Silica/Alvha Quartz has been listed bv the IARC as 24 carcinogens.

SKIN ' EZ= TNHALATION

Potential irritant. Pcrential irritant. Irritation to lungs,

nose, and throat.

EMERGENCY FIRST AID PROCEDURES

.E’.S: Flush with water. SXIN: Wash with soaop and water.
If inhaled and effects occur, move to frash air.
SECTION VI REACTIVITY DATA ,
CONDITIONS CONIRIBUTING TO INSTABILITY INCOMPATIBILITY
Stable ' None
HAZARDQUS DECOMPOSITON PRODUCIS YAZARDOUS POLYMERIZATION
None Will not occur.
SECTION VII SPTLL OR LEAK PRCCTDURES

STEPS TO TAKE IF MATERIAL IS RELEASED OR SPILLED

. If uncontaminated, sween up or collect. and reuse product.

WASTE DISPOSAL METHOD
Can be disposed of in aporoved landfill.

NEUTRALIZING CHEMICALS
Not Apvlicable

. -



"SECTION VIII SPECIAL PROTECTION INTORMATION

RESPIRATORY PROTECTION

~o MIOSH apnroved dust respirators., with acproval TC-21C-CCK.

 2NTILATION

Sufficient to keen dust leavels below the TLV for crvstalline silica.

PROTECTIVE GLOVES

Zeneral dutv work sloves.

<N

EYE PROTECTION

If high dust conditiens exist, tisnt fitting gogeles are recommenced.

OTHER PROTECTIVE EQUIPMENT

Evewash

SECTION IX SPECTAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Store out of the weather. Product becomes slippery when wet. Avoid contact water in

walk areas.

NTHER PRECAUZZONS

£

PREPARED BY: POLYMER DRILLING SYSTENS DATE:

NOVEMBER, 1988




SOLYMER DRILLING SYSTEMS
P.0. Box 507 -
. E1 Dorado, Arkansas 71731-0507 BEWTONITE

PDSCo Natural Gel, PDSCo High Yield, PDSCo Grzcu:f, and PDSCo Plug, and Granular Se:

MATERTAL SAFETY DATA SHEET

SECTION I PRODICT IDENTIFICATION

MANUFACTURES NAME: TELEPEONE NO.
Polvmer Drilling Svs:tzms (501) 863-5707
ADDRESS:

105 W. Sharp St.. P.O. Box 507, El Dorado, AR 71731

CHEMICAL NAME AND SYNONTMS

Hydrous Siliczte of Alumina/Wyoming Sodium Bentonite
A SECTION IT FEARZARDCUS IIWGREDIENTS

§ Material or Ccapcmemt: Free Crystalline Silica

. Percentage: 1-§

d Hazard Data: Chronic exposure over the TLV may result in silicosis or other
: respiratory ailments.

SECTION III PHYSTCAL DATA

Boiling Point (¥°): Not Apnlicable

Vapor Pressurz (mm Hg): Not Applicable

Evaporation Rate: Yot Apnlicable

Appearance aznd Odor: Yellow, blue, brown granules or powder. Earthy odor.
) Specific Gravity (H,0=1): 2.6

Vapor Density (Air=1): Not Applicable

Solubility I= Yatar: Negligible

Density @ 20° C: Uncompacted: 62 lbs/cubic foot

SECTION IV 3AZAPDOUS MATERIALS IDENTIFICATION
Health Hazard: 1 DEGREE OF HAZARD

Reactivity: O

Flammability: O EXIREIE

Hish
Moderate
Slight
Insignificant

O NWEe
[T L | A
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""I‘ION V FIRE AND EXPLOSION DATA

--.ash Point: Not Applicable Flammable Limits: Non Flammable

SECTION VI HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE; Use TLV formula for cxzystalline free silica, OSHA permissible
exposure limit 4 mg/M3. Total Dust, 1.5 mg/M3 respirable dust.

Sedium Rentonite Cas. No. 1302-78-9
raa Silica Cas. No. 14808-60-7

EFTECTS OF OVEREXPOSURE: Chronic exposure over TLV may result in silicosis or other
respiratory ailments.

CARCINOGENICITY (IARC, 1987., concludes that there is limited evidence to suggest that ove:
exposure to crystalline silica [through inhalation] may be carcinogenic to humans.):
Crystalline Silica/Alpha Quartz has been listed by the IARC as 2A carcinogens.

SKIN: Potential irritant. EYE: Potential irritant. Inhalation: Irritation to
lungs, nose, and throat.

EMERGENCY FIRST AID PROCEDURES:
“s‘: Flush with water. Skin: Wash with soap and water.

1+ inhaled and effects occur, move to fresh air.

SECTION VII REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY: Stable
INCOMPATIBILITY: None

HAZARDOUS DECOMPOSITION PRODUCIS: None
HAZARDOUS POLYMERIZATION: Will not occur.

SECTION VIII SPILL OR LEAK PROCEDURES

[y

STEPS TO TAKE IF MATERTAL IS RELEASED OR SPILLED: If uncontaminated, sweep up or collect,
and reuse product. o

WASTE DISPOSAL METHOD: Can be disposed of in approved landfill.
NEUTRALIZING CHEMICALS: Not Applicable |

irIION IX SPECIAL PROTCCTION INFORMATION
> 'PIRATORY PROTECTION: Use NIOSH approved dust respirators, with approved TC-21C-XXX.

VENTILATION: Sufficient to kesp dust levels below the TLV for crystalline silica.



SECTION IX (CONT'D) SPECIAL PROTECTION INFORMATION
~CTIVE GLOVES: General work gloves.
EYZ PROTECTION: If high dust conditions exist, tight fitting goggles are recommended.

OTHER PROTECTIVE EQUIPMENT: Eyewash

LTION X SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Store out of the weather. Product beccme
slippery when wet. Avoid contact water in walk areas.

 NT=ER PRECAUTIONS: None

PREPARED BY: Polymer Drilling Systems DATE: July, 1989

T Page 3



AMERICAN COLLOID COMPANY

One North Arfington « 1560 West Shure Drive
Arlington Helghts. litinors 60004-1434 « USA
(708) 392-4600 * Telex (TT 4330321

Fax (708) 5966192

218
101

RATERIAL SAFETY CATA SREZ” - s+ 2 vied to ccaply with UFNA's Nazard Communicaticn Standard,
2¢ CFT 19103,1205. Stlandend munt bw consuited for apecitic
raguiremants.

— s ) Page 1 of 3
SRODNCT NAKE: PVREGCLD GET

Section T MANOFACTOREK ' & INFORMATIOR

e m e = e - e e smam b am e A —— e Y e e——— o — - -

P

sanufacture2s'e Name § Acaress:

American Coitsid Companv Emergency Telephone xumber; 708-392-4600
1500 West Shure 2rive Telepnone Kumber for information: 708-392-4e20
Onie North Arliprgton Date Prepared: January 2, 17950

Arlington Neights, tilincis o0uls

Saection IIX BASARDOUS ITHGRERDIENTS/IDENTITY INFORMATION

#azardous Cemponents Qther Limits p4
(Specific Chemical ldentity: Commen Kame(s)) osHs PEL ACSIH TLY Recommended (opticonai;
Crystaliine Quartz CAS# 15808-60-7 - - - 2-¢%

Respirsble Crystoiline Cuert:

NIOSH
. . ' 3 . 3 .. 3.
presert (1WA} 0.tu3/m 0.img/m” TWA  SQug/m” TuwA «2%
proposed (TWA; SOug/m3 TwA - -
Nuirsance Dust 3
- Respirable 5mg/m3 Smg/ - -
- Total Oust ' 15mg, 10mg/ -

* WARNIXG:
This clay product rontzinsg & ama'l amaunt 3¢ Crygtsili
disease if irhaleo aver g prolorged pe- iud of time. £
et T s Trez . .

LR St

id br3athing dust. 'ra MICSH/MSKA agproves
P T T e s L L T . L. PR

the Taicinggenit s TatCavk IO AUNenn (volat ez, 1537) torzlud2d Lhdt (Feie s Hlimrten
coidence” of the varciaupiicily of Srysteline atlicz to humans., 1ARC ciasgificetion 2A.

»
PROLUCT IDERTIFICATION

Cramical wame: Bameanite, 2¢id Leachen
T4S Ne.: 70131-50-9
ITPMLLA: Natursit.,
TR/NMIS: fealrth

class: NGl Rugelotizo

“f osedhur, calciuyn, megneeium, gnd ron
clfis magzaTd - tze TecTiON Y

Pre Mwdruted Liutitesttics

re T, Reantinvivy -4,

boe
-

b
.



AMERICAN COLLCID COMPANY

One North Aritnglon » 1500 West Shure Drve
Artington Haights {{imoix B0004-14534 ¢ sa
1708) 302-4600 » Telex :TT a33¢321

Fax (706) £08-6199 218

101

Page 2 o* 3

PRODUCT NAME: PUREQCLD GEL

Bection IIX PHYSICAL/CHEBHICAL CHARACTERIBSTICS

3utiing Foine r0t Apptivabir Specific Greviuvy (Mzo = - 2.8

varer Pressurte (MR hg.3 - NOT APDICRLie Helting Point < NGT Applecal’e
Vaser Lepsivy 1aiF o V3 Ney Appticable Eveperatlion Rate {Buly: Acetmia = 1) - Mot Aupl o5l
Sotubliity in weter - megiigidte .

sznoaretse ant Danr Teie grey T botf powaci ot jramulss, odorless

8ection IV PIRZ 24D BEXPLOSION HASARD DATA

Flawh Point (Hethao Used) - Not Applicatls

flemmable Limits - Not Appilicabte LEL- - UEL- -

Zxtinguishing Megie + Not Applicable

Special Fire fighting Frocedures - tnerganic ®ineral/¥on-flammable
Unusual Fire and Explosien Hazaras - Not Applicable

Baction ¥ REACTIVITY DATA

Stability tnstabls - Congitions to Avoid - None Knoun
Stable - X

Incompatibility (Materisig 10 Aveid) - hone Known
Kazardous Decomposition or By-products - Wene Known

Hazerdous Polymerization Muy Occur - conditions to Avaid - None Knzun
Vill Wet Cceur -~ X

gection VI EEALYTK EASARD DATA

Route(s) of Entry: inhalation? Tes skin? No ingestion? . 1)

“ealth Harards (Acute and CThrenicy - Nay cause delaved respiretory Cisease 3§ Just innaied over 3
prolonged period of time.

Carcirogenicity: R1P?2  Neo 1ARC Monographs? Tes JSHA Regulated? K2

e et L, e ame EwALL, L Lo Care . osCnie Rise 4T L S L30s e Fumani
(votume 2, 1937 gangiucas that thefe is "limited nvidence™ o the carcinogenicity
GY Crystail: e sytice ro humne, [ARI classivication 2A.
S1g1s ard Syuptoma of Txposure - Cxcessive inhalatian of dust may resuit {n shertness of breath ano
reviucest pulmonary funcrion.

MeaGizs CondiiNare e et ol ggtoveted Uy Zaposare o iadividuale with pulmensey 3nd,of respinmiory
Zigeasrt {rllnding Dol nNot tiwited (0 ASThna
end breact itis should be preciuded ‘fram
exposute U Guwl.

L2038y o3 Flrtwl A0 T liaoures Lav with wuter.

1lon 3T SUSt - R2Move to 'TEST aif; gl e wAr3din Ls
artiticial respiration {f recassary;
got madirz! attention.




AMERICAN COLLOID COMPAN"

Cne Nonh Ariington « 1500 Wee: Srure Orive
Arhington Heights, ilincis 80004-1434 « USa
(708} 392-4600 » Teiex ITT 4330321
Fax (708} 506-6199

218
1c1
- Page 3 ot 3
PROGUCT NAME: PUREGOLD QEL
Section VII PRECZGTIORE POR KLYVE HAKDLIWG AXD USE
Teme taoml TENET 0 laee wetetoa 0 Selanaa? of S0 nd - vacuum (7 pessihie 1o gveid generat g
s.rDorne dust, Aveid Dresathing cusc.
=car an aoproved regpirator. Avold adding
w&ter  the oraduet wili become s'ippery
when wet,
YWsili TiNpwsdi Bt - Tl ilw foUe. sl Lioi7 and Lioe. tegolaticons fer asiid watte,

Frecautions th 3w Taten e Hangiinmg and Siring ¢ AvelQ hresthisg dust, use NIOSH/MSHA approved
respirets’ where TLY Limits tor Crystallire Siticy
may be exceeded.

Clner Precsutons - Siippe~y when wel.

- — —_———

S8ection VIIX CONTROL MEASURES

k2spicatery Fratection (3pocify Iype) - O0Sh&k stanmdard 1910.13< or ansi 288.2-1980 specification,

ventitation - Lucel Eaxheust ) - As apprepriate Special - None

- Mecranicai (Genera!) - Az appropriate Other - None '
rotective Gloves - NGt Reguired Eye Protecticn - Recommended
Cther Protective Clothiag or Equipment - None
work/Hygienic Practicee -~ Use good housekeeping practices.

“he :ntoermation hersin Nzs Loer Compied from sources teliseed tz be relishte and is accurate o
<

the Peil of sur kEngwlegge riwever | pLerivgn S0U1LTU TorEEsy omenelt §ive ar;

IR four 3NTCeL ra3ardiog 3
infernation foom Sther couro#s, &7 Capr2esi.y dwes =3 YTmwd ot

: aveuhas Ly
Lrabthity, for its use. k

E;:mxm.ammmmfmg ;




BATERIAL SAFETY DATA

PRODUCT NAME:

AMERICAN COLLOID COMPANY

Qne North Arlington + 1500 Wost Shure Drive
Arlington Haights. lhipois 60C04.1434 « USA
{708) 392-48Q0 ¢ Talox ITT 4330321

Fax (708) 506-6189

51401
51401

SNEET - Mew L ssed o coply with Couate wazard Communiceticn Stsndard,
LY TER 1910.1230. $tanderd mugt be consulled for specific
requirements.

Page 1 of 3
1725 vOILLAY TABLETE

Saction I

~engfacturel 2 Masfte

American Colicid Con
iS00 West Shure Srav
one North Arlingtan

Ariing2on Heights, |

Bection II

Hazardous Components
{specific Chemical !

Srystelline CGuart2

MARNUPACTUORER 'R TRPORXATYION

& scatige

peﬁy Cmergorcy Teiephone Nuaber: 708-392-4600
e Tetephone Number for [nformatisn: 708-392-450¢C
Date Prepared: Juiy 5, 1990

tlirgis 2UG0&

TAZRLDGUE THCREDIBETE/IDERTITY INFORMATION

Othef Limits X

Respirable Crystalline Qusryz

Nuisance Dust
- Respirabie
- Total Dust

* WARNING:

® oyl A - -~
vie gL prar

Jisease i f 1hnnales

dentrry. Capdan dame{s)) GSHA PEL ACGiN TLY Recommended (optional)
CAS® 1.8G8-45G-7 - : » 2-6%
N1OSH
present (TWA) 0.1mg/m3 0.1mg/m3 TWA Scuglm3 Twa <2X
propesed (TWA) SOUO/NS TWA -
Smy/e3 Smg/ars - -
\Seg/m 10mg/m3 - .

e Lroianged mrivd of Ui, »voig DFealhing dial.  Use KuUSn/MSHA spproved

resBiratar where TLY {47 2ryurziiine ailice mey D2 :xzeedsd. IARC Monegraphs on the evaluarien of

tne Csrcinagenic R

izx ! Tremicste o Humensd {vuiume L2, 1927) ccnciudes that there is “limited

evigencen of the tarc.-agemicity of crystolline silicza to Punans. 14RC clacsifirazion 2A.

ROCUCT (DENTIFICATION

Cromocal Xsme: Bentonite Ciay

Iramital Fomily: N=
CrL RG.: 13Q2-VR-S

TURMULAT  Naturallvy cecot

SEIPAFARIS. Beal:n
30t Tiegss:  NO? Regu

- s m VY T
Turay *rome e MonalnIet oottty
- Soneltrrsg AlaN i Nea! Cat STOAL A o, A
- n em .. - B
Arest vt 2, Speo e ;

tat=C



AMERICAN COLLOID COMPANY

Orie North Ariington « 1500 West Shure Drive
Artingtor Meignts. L:hincis 500041434 ¢ USA
(708) 392.4800 + Telex 17T 4336321

Fax (708) 508-6199

S1401
51401
- Page 2 of 2
ERODUCT NAMZ: i/2% JCLCIATY TABLRTS
Saction III PRYSYCAL /CHENICAL CHARACTERISTICS
weiling foint Ney Sppiacetie Specitic Grevily (HZO = 1) - 2.5
¥apor Sressure (mm RG. 3 Not Appiicedie Hel(ting Point - N2t Applrcanie
Vapsr Dermsity (AR - T3 net Applicebie Zvapcraiion 2ate (8uty: Acetate - 13 N9t Agplicable
3o'ubility in wWater - xegligible
Appearancs and dlor ta.s grev (o haft tablets, “darissc
Section IV FIRP AND BEXPLOSIOH HAZARD DATA
Flash Point (Macthod Used; Kot Applfcable
ilammable Li{mirs Net Applicable LEL- - UEL- -

Exzinguishing Media

Speciai Fire fighting Proccdures

Unuscal fire and Explosisn nazards -

ket Applicatle
irorgenic minera/neon-Flammable
No% Applicabie

S8action Y

REACTIVITY DATA

Stability Unstabte - Conditions to Avoid - None Xnown
Stable - X
incompatibility (Maleriaia ta Aveid) - Neme Known
Hazardous Decompositicn o~ By-products - Kone Known
fazardous Folymerization May Gceur . conditions to Avoid - Hone Xrown
Will Xot Occur - X

Section VI

Route(s) of Entry:

innaiscion?

HERLTHE HAZARD DATA

—

Yes skin? Ko Ingestion? We

®ealen Mezwrds ‘Acure ard IMrordc) - M3y cause deiayed respiratory disease if Cust (s Iahalea

over a proiongec pericd of lime.

Carcincgenicity: NTF?  No iARC wenoagraphat  Yes 0SHA Reguiated? N2
R P e A AL et the o Cer o ir ST ONem Ll W mm
tvotume 2, 1527 coiwiwdes Thet (Rere is "l el evidence® of the carcinsgenizit,
of crystgiline ${iice o humsns. IARC classifization 2A.

Sians e~ Sympteme >f Frgtier

¥ezizal Tonditions Gormest oy by,ravarsd by Exposure - Iadividuals with pulmonary oz,

-~

Ercessive inhalaticr of dust may regutt in ehostness of
Sresth and reduced pulidonary furction,

wToTeSDit2Tary
disease inciuding bSLt NOT (*milr? te asthma
803 bronzhitis shouid De precivded frem

exXMNEUras o gust.

EIA Sy FLUESY with wotle;
GTaus ImegLAmltCT Ut CLig Temcve T fresh 307 Sive crygrt Lo
artificia, resplration if -ecuggary; gef edicel 52tertior.



. AMERICAN COLLOID COMPANY

Cne Nonh Artington ¢ 150C Waat Srure Drive
Artington Heights, Hlincis 60004-1434 « USA
(708) 392.4800 « Totex ITT 4330321

Fax (700) 508-6198 ~
ax (700 $1401

51401
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section VIX FRECAUTIONS ¥CR SA¥E HRNDLING AND USB

‘e Lelense€l o= Spoi.e2 - vacuum i pegsible (¢ aveid genernting
2icborre dust. Availd sreathing duse.
VWezr an approved resgirator. Avoid addi-~g
sater, the proeduct wi'li become Jlidpery
when wet,

LTRSS (. De Takes fm Loty Meves ol

“A%LT THUpOosei Methoo - ‘. t. . Ionetrl, stxfe end joce. raguiations fo! solid waste.

recautiors ¢ B¢ Taker @ Kindiing and Storing - Avoid breathing dust, use NIOSH/MSHA
approved respirator where TLV Llimits for Crystailine
Siiice may be exceeded.

Giher Precautions - Slrggeacy whes aer.

. 8ection VIII CONTROL MEASURES
Raspiratery Proteczicn ($pecify Type) - OSHA stancard 191C.134 or ANSI 288,.2-1980 specifizatton
ventitation < iccal Exheust - As appropriaete Special - None Required
- Mechanical (General) - As appropriate Other - Nore Required
frotectlive Gloves - Nat Reguired Eye Protecticn - Recommended

Sther Prote~tive Clothing or Sauipment - Kenhe Required
Work/Hygienic Pracztices - Use gocd housekeeping zractices.

The informatiaa hureir Sas bDeen compiled #ra% 3r.roes Delieved to be reliable and is accurate te
Tne begt of sur knowlesie. Mowever, American Zolloid Cumpeny carnol give any guarantces fegarging
intermation from atrer szurcern, and expfesaly Aces 0T make a0y warrantiss, nor azsumes sny
liability, for its use.
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APPENDIX K

. ACCIDENT REPORT
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CONTRACTOR
INCIDENT INVESTIGATION REPORT

. Accident* | Unusual Occurrence
Injury/Illness* Near Miss
1. Project No: Project Phone No:
Project Location:
2. Employee’s full name: Employee Number:

If subcontractor, give name/address:

3. Address (Home):

(Street)
(City/State/Zip Code)
(Phone No.)
4. Date of Birth: 5. Social Security No.:
M/D/Y)
6. Job Title: 7. AssignedDivision:

8. Date and time of occurrence:

9. Date and time reported to company:

.‘ 0. Date employee began to lose work time:

11. Estimated/Actual date of return to work:

12. Describe the apparent extent of injury or illness and parts of body affected (laceration, burn, fracture-rt.
lower leg, It. index finger):

13. Describe treatment given (x-ray, stitches, etc.). If hospital or doctor, give name, address, and phone
number and attach return-to-work slip:

14. Did a chemical exposure occur? If yes, what known contaminants were present? What type of exposure
occurred? (Inhalation, ingestion, skin contact, etc.):

15. Describe fully how accident happened, give causes and results. Attach another sheet if necessary.

022/722446/R9-14-19 . WPF




16. Exaction location where incident occurred:

.‘7. Names and addresses of witnesses to the incident:

18. Were emergency procedures adequate?

19. Who was directly supervising the work?

20. Work schedule at time of incident: hours per day days per week

21. Level of personal protective equipment utilized at time of incident:
(Circle) A - B-C-D

22. What direction or training had been given on the task?

23. How can you or the Company prevent similar incidents from happening again?

24. Did personal protective equipment fail (Tyvek torn, glove ripped, respirator failed, etc.)?
Describe:

'1.5 . What action has or will be taken to prevent similar occurrences:

26. Additional comments:

Signature: Date:
(Employee)

Signature: Date:
(Site Supervisor)

Signature: Date:

o Fill out form completely and accurately. Within 24 hours, send a copy of the completed form to.the
Corporate Industrial Hygiene Manager, Office, Manager, and Administration Manager, send odglpal
report to Contractor’s Industrial Hygiene Department at the main office location. Retain a copy at the job
site.

Attach to report any related information (photographs, doctor slips, witness statements, etc.).

The injured employee shall contact their home division office for further instruction and forms to be completed
on work-related injuries/illnesses.
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APPENDIX L

. NIOSH METHODS
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FROM 583 973-2

S

H.W.: Table )

ELEMENTS (ICP)

MeiHOU: 7300
1SSUED:  2/15/84

OSHA/NIOSH/ACGIH: Table 1

PROPERTIES: Table 1 )

ELEMENTS: aluwimum cobalt manqanese silver tungsten
arsenic copper molybdenim sodium vanadium
beryilium iron nickel tellurium vttriua
cadniun lead phosphorus thallium Zinc
caleium Tithium platimsa tin Zirconium
chromium magnesium selenium titanium

SYNONYMS: vary depending upon the compound.

SAMPLING MEASUREMENT
’ .
SANPLER: FILTER {TECHNIQUE: INDUCTIVELY COUPLED ARGON PLASMA,

(0.8-pm, cellulose ester membrane)
FLOW RATE. 1 to 4 LU/min

YOL=MIN: Table 1
-MAX: Table t

SHIPMENT: routine
SAMPLE STABILITY: stable

BLANKS: 2 to 10 field blanks per set

ACQURACY

RANGE STUDIED: not studied

BIAS: none identified

OVERALL PRECISION (sp): not evaluated

' ATOMIC EMISSION SPECTROSCOPY
LANALYTC: elements above

I
'
IASHING REAGENTS: conc. HMO3, 4 mL;

' and conc. HCl0g, 1 mt -

H CONOITIONS: room temperature, 30 min;
! 150 *°C to near dryness

l

(FINAL SOLUTION: 4% INO3, 11 HCIO4, 10 mL

t

;HAVELEHGTH: depends upon element; Table 2

i

Qa.\cxmm CORRECTION: spectral wavelength shift
]

;C.\LIWTIQ!: elements in 4% HNO3, 17 HCIQ,

!

SRANGE: 2.5 to 1000 ug per sasple [1]

1ESTIMATED LOD: 1 yg per sample [1]
]

'PRECISION (s.): Table 2

APPLICABILITY: The working range of this method is 0.005 to 2.0 agAR>® for each element in a

500-L air sample.

This is simultanecus elemental analysis, not compound specific.
tha tvnae af compamnde in the <wnlac are enluble with this ashing procedure.

INTERFERENCES :
analysic.

factors and background correction [1,2].

Verify that

Spectral interferences are the primary interferences encountered in ICR-AES
Thets are mininized by judicious wavelength selection,

intsreldmont correction

OTHER METHODS: This method replaces PECAM 3571 (2] for trace elaments.

Atamic absorption

spectroscopy (e.g., Methods 70XX) is an alternata analytical technique for many of these

olemants .
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APR 24 "3L 1etie FROM 302 376-2353 TO 3-£3a4419 FPAGE. 2D

ELEMENTS (1ICP) METHOO: 7300
REAGENTS : EQUIPMENI
1. Nitric acid, conc. 1. Sampler: cellulose ester memprane tilter,
2. Perchloric acid, conc.* 0.8-am pore size, 3/-um diameter; 1n cassette
3. Ashing acid: 4:1 (v/v) HNO3:HC1O4. filter holder.
Mix 4 volumes conc. HNO3 with 2. Personal sampling puap, 1 to 4 L/min, with
1 volume conc. RC10g. flexible connecting tubing. -

(O]

4. Calitration stock solutions, . Inductively coupled plasma-atomic emission
1000 ug/ml. Commercially available, spectrometer, equipped as specified by the

or prepared per instrument manufacturer for analysis of alements of interest.
manufacturer's recomeendation (see 4. Regulator, two-stage, for argon.
<tap 12). S. Beakers, Phillips, 125-mb, or Griffin, SO-ml, with
S. Dilution acid, 4% W04, 11 HC104. watchglass covers.*
Add 50 mt ashing acid to 600 mL 6 Vnlimetric flasks, 10- and 100~ mL.*
water; dilute to 1 L. 1 A<sarted voluvetric pipets as needad.*
6. Argon. 8. Harplate, eurface tegperature 150 °C,

7. Distilled,deionized water.
*Clean a1l glassware with ennc. aitric acid and
+*See Special Precautions. rince thoroughly in distilled water hafors use.

SPECIAL PRECAUTIONS: Perform all peruhiluric acid digestions in a perchloric acid heod.

SAMPLING:
1. Calibrate each personal sampling pump with a represent«tive samler in line.
2. Sarple at an accurately known tiow rate between 1 and 4 L/min furr & Wtal saple size of
200 to 2000 L (see Table 1) for TWA measurements. DO not exceed a filter luading of
appraximately 2 mg total dust.

SAMPLE PREPARATION:

3. Open the cassette filter holders and transfer the sasples and blanks to clean beakers.

4. Add 5 @t ashing acid. Cover with a watchglass. Llet stand 30 min at room temperature.
NOTE: Start a reagent blank at this step.

5. Heat on hotplate (120 °C) until ca. 0.5 nt remains.

NOTE: Saue species of Li, Mn, Mo, Sn, W, and Zr will not be completely solubilized by this
procadure. Aliernative solubilization techniques for most of these elements can be
foend elsewhere 12,3,4,5.6,71.

6. Add 2 mL ashing acid and repeat step 5. Repeat this step until the solutwn is clear.
1. Remove watchglass and rinta into the beaker with distilled water.

8. Increace the temperature to 150 °C and tike the saple to dryness.

0. Dizsolve the residue in 2 to 3 mL dilution acid.

10. Tranafer the tolutiont quantitatively to 10-a valumetric flasks.

1. Dilutc to volume with dilution acid.

CALIBRATION AND QUALITY CONTROL:
12, Calibrate the spectromster according to the manufacturers recommendations.
NOTE: Typically, an acid blask and 10 ng/mt. multielement working standards are used. The
following multivlemmt combinations are chemically compatible in 4L HNO3/11 HCIO,:
2. Ag, Ca, O, M, M, V, I,
b. Al, Be, T4, La, Li, Ni, T1;
C. As, B, Ba, &y, M3, P, 3n;

FIREVET I 7300-2



METHOO: 7300 ELEMENTS (1CP)

d. Cu, Fe, Na, Pt, S5r, Te, Y;

e. Cr, X, Sb, se, Ti, Ir; and

f. Si, W (distilled water unly)
13. Analyze 2 standard for every ten samples. i
1. (heck recoveries with at least two spiked media Dlanks per ten samples.

MEASUREMENT :
15. Set spectrometer to conditions specified Dy manufacturer.
16. Analyze standards and samples.
NOTE: If the values for the samples are above the range of the standards, dilute the
solytions with dilution acid, reanalyze and apply the appropriate dilution factor in
the calculations.

CALCULATIONS :

17. (btain the solution concentrations for the samle, C. (ug/ml), and the average media
blank, G (ug/ml), from the instrument.

18. Using the solution volumes of sample, Vg (L), “and media blank, Vp (@), calculate the
eoncentration, C (mg/m?), of each olement in the air volume sapled, V (L):

¢ Gl O, e,

EVALUATION OF METHOD: . .

Method PECAM 351 was evaluated in 198) [1,2]. The precision and recovery data were determined
at 2.5 and 1000 pg of aach element per sample on spiked filters. The precision and recovery
data, instunental detection limits, sensitivity, and analytical wavelengths are listed in
Table 2. The values in Table 2 were determined with 2 Jarrell-Ash Model 1160 ICP operated
according to manufacturer's instructions.

REFERENCES : .

1] Hull, R.D. “multielomont Analysic of Induttrial Hygiene Samples,” NIOSH Intsmal Repart,
presented at the American Industrial Mygiene Conference, Portland, Oregon (May 1981).

{2] NIOSH manual of Analylical Methods, 2nd ed., V. 7, P&CAM 351, U.S. Department of Health and
Human Services, Publ. (NIOSH) 82-100 (1981).

(31 ibid, 5321 (Leaq).

[4]) Ibid, V. 2, S5 (Manganese), U.S. Department of Health, Education, and Welfare, Publ.
(NIOSH) " 71-15/-8 (1977).

(51 Ibid, V. 4, P&CAN 271 (Tungsten), U.S. Department of Health, Education, and Welfare, Pul.
(NIOSH) 78-175 (1978).

(6] Ibid, V. 5, PACAR 173 (Metals by Atamic Absorption), U.S. Department of Health, Education,
and Welfare, Publ, (NIOSH) 79-141 (1979).

{7] Ibid, V. 3, 5183 (Tin), $185 (Zirconium), and S376 (Molybdenum), U.S. Department of Health,
Education, and wWelfare, Publ. (NIOSH) 71-157-C (1977).

METHOD REVISED BY: R. Deton Hull and Mark Millson, NIOSH/DPSE.

2/15/84 , 7300-3
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ZPP Z4 U322 10:1d FPCM T3 373-2303 TO 3-5344410 FGE. CIT

ELEMFNTS (TCP)

ME(HOU: 7300
Table 1. Properties and sampling volumes.
Properties Permissible Exposure Limits,

£lement Atomic mg/m> TWA Air Voluoe @ QSHA, L

(Symbol) weight 0w, °C USHA/ N LOSH/ACG IH MIN PAY
Silver (Aq) 107.87 961 001/ — 700 250 2000
Aluminum (A1) 26.98 660 —/ =/ 10. S (@) 100 (g)
Arsenic {(As) 14.92 R1Mx 0.8/C 0.002/ 0.2 S 2000
Beryllium (Be) 9.01 1218 0.002/ 0.0005/ 0.002 1250 2000
Calciua (Ca) & N8B 842 s (b)/ /2 (M) S 200
Cadmius (Cd) 112.40 21 0.2/ 0.04/ 0.05 13 2000
Crbhalt ‘(Co) $8.93 1495 0.1 = 7 0.1 23 000
Chramium (Cr) £2.00 1890 1.0 (¢)/ 0.025/ 0.5 (c) s 1000
Copper (Cu) 63.54 1003 1.0/ — 7 1.0 -] 1000
Iron (Fe) §5.85 153% 10 )Y — 75 () S 100
Lithium (L3) 6.94 179 0.025 (d)/ — 7/ 0.025 (d) 100 2000
Magnesium (M) 24.31 651 1S )/ — /7 10 (b) ) 67
Manganese (Mn) 54.94 1244 CS% ~—/0CS S 200
Molybdenum (Mo) 95.94 651 1S (e)/ — / 10 (e) S 67
30dium (Na) 22.99 %8 2 (f)r Cc2(t)/ €2 (f) 13 2000
Nickel (Ni) s8.71 1453 17 0.018/ 3 (¢) S 1000
Plxrpiwrus (P) 20.97 44 -_/ =701 25 (9) 2000 (g)
Lead (Pb) 207.99 328 0.05/ 0.1/ 0.18 S0 2000
Platimum (P2) 19.09 1769 0.002 (a)/ — 7/ 1 (¢) 1280 2000
Selenium (Se) 18.96 217 0.2/ —~=/ — 13 2000
tin (5n) 118.69 22 o —7 2 (0 S 500
Tellurium (Te) 127.60 40 0./ — /0.1 25 2000
Titanius (Ti) 47.9%0 1675 —/ =710 ®) S 100
Thallium (T1) 204.37 304 0.1 (a)/ — 7 0.1 (a) ) 2000
Vanadium (V) S0.94 1890 € 0.5/ 1 {c)/ 0.05 (Vo0x) -] 2000
Tungsten (W) 183.85 3410 — /5 (e)/5 (& 5 (g) 200 (g)
Yetrim (Y) 83.91 1495 Vv -7 S 1000
Zine (Zn) 65.37 419 S (b)/ S (b)/ S (M H] 200
Zirconium (Ir) 91.22 1852 & —/75 S 200
(a) soluble
() oxide
(c) metal
(d) hydride
(e) insoluble
() hydroxide

(@) at the ACGIH TLY

2/15/84 13004



APP 24 "32 1@:Ll2 FECM 223 S7a-2333 TO 9-53auu10 FrcE
METHOD: 7300 ELEMENTS (ICP
Tahle 7. Measyrement procedures and data (a).

Precision (s,.)

Instrumental  Sensitivity Recovery (%) N =3)
wavelength Lo0 (Intensity/ € 2.5 yg/ © 1000 pg/ @ 2.5 uyg/ @ 1000 pg/

Element (re) (ng/mi) ng/ml) filter () filter filter” filter
Ag 328.3 26 0.65 1 31 Q.02 0.Q78
Al 308.2 14 0.23 93 100 0.092 0.023
As 193.7 13 0.5/ 193 99 0.062 0.026
Be 313.0 1.8 1.29 107 90 0.040 0.034
ca 315.9 10 0.49 9 95 0.036 0.014
Cd 226.5 1.6 0.8 10?7 99 0.032 0.020
Co 231.2 1.4 0.38 01 93 0.040 0.005
Cr 205.6 1.3 0.50 98 106 0.053 0.016
Qu R4.8 2.1 0.72 98 99 0.036 0.2
23 2%9.9 3.9 0.13 M 97 0.068 0.016
Li 670.8 2.8 0.48 89 95 0.1 0.043
“g 218 6 24 0.22 105 106 0.084 0.027
n 51.6 0.4 0.24 84 93 0.062 0.03S
Bo 281.6 7.0 0.18 94 g8 0.023 0.049
Na $89.0 10 0.76 (c) 101 (c) 0.045
N{ 21.8 3.4 0.4) 105 97 0.027 0.020
e 214.9 2 0.7 {c) 9N () 0.056
L 220.4 1}] 0.4 108 95 0.060 0.011
Pt 203.7 15 0.69 106 9 0.041 0.075
Se 190.6 2} 0.28 05 97 0068 0.049
Sa 190.0 64 0.49 14 67 0.33 0.16
Te 214.3 29 0.4 102 «u 0.050 0.063
Ti 334.9 1.2 0.55 9% 108 0.051 0.029
T1 190.9 17 0.22 103 99 0 043 0.017
v 310.2 3.2 0.88 99 M4 0.043 0.014
W 201.9 13 2.958 395 3 0.053 0.60
Y 371.0 0.8 2.3 99 100 0.015 0.013
In 213.9 0.6 0.60 101 94 0.013 0.013
Ir 9.2 1.9 © 0.88 75 9% 0.049 0.008

(@) Values reported were obtained with a Jarreil-Ash Model 1160 ICP; performance mey vary with

instrument and should be independently verified. ‘
() 2.5 ug/filter corresponds to 5 ug/@® for a 500-L air sasple.
{c) Blank levels too high to make accurate determinations

3

[
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PR 2s Pz 19 FPOM 393 37e-2358 TO 9-5344410 PAGE. D10
St ey ey SITHG e e
| NUISANCE DUST, TOTAL
DEFINITION: Total aerosol mass, — .

ISSUED: - 2/15/84

oSHA: 1S my/m?

NIOSH: no standard

ACGTH: 10 og/m?, totzl dust less than
1% quartz A

PROPERTIES: quastz less than 1% [1] -

v,

SYNOHYIS: borea oxide (CAS #1303-86-2) and nuisance dusts [1] including alumina
(CAS #1344-28-1), calcium carbonate (CAS #1317-65-3), cellulove. (paper fiber;
CAS #9004-34-5), glycerin mist (CAS #56-81-5), Visestone (CAS #1317-65-3), etc.

mmn

SAMPLING
SAMPLER: FILTER
(tared 31—m, S-ms PYC fﬂter)

T

FLOW RATE 1.5 to 2 L/mn

vOL-ﬂIN: 25L@15:ag/n‘
MX: 1233 L 4 1S mg/m?

SHIPMENT: routine .

SAMPLE STABILITY: mdeﬁmtcly )

el .

BLANKS: 2 field blanks, per: 0 ,.wte.-‘

BULX SAMMLE: none required

[y
<

GNIQS @AV’DETRIC (FILTER &EI@%T)

‘e g 0— -

ANALYTE:. a:rbome partxcuhte mterul

BALANCE: -0.01 ng senswtivity or better; use same
balance before md after samle
- cnnec:mn

QRLISRATIO«' Natmnal Bureau of Standzrds
R C1as$ ﬂ welghts

Ay -
cnel whd e

- sm por g Pt v

'M 03toZagpersaple-e= e
ESTIWATED 100: o.zngpersaupze o
J -~ e o

PRECISIGI. 0. oe ©g per saple [3]

B -

-

LA iy

ACQURACY

RANGE STUDIED: 8 to 28 my/n®
BIAS: not significant

OVERALL PRECISTON (s.): 0.056 (2]

¢m P 4w 4m g g Gl bon e

APPLICASILITY: The working range is 3 to 20ng/n’ for a 100-L air smple. This method is

moaspecific and daterwines the total dust concentratiom to which a2 worker is exposed.

It sy

be applied, e.g., to gravieetric determination of ﬁblws glass [4] in addition to-the other

ACETH nuyisance dusts [1].

: ic volatil

OTHER METHOOS

joylate matter be resoved ashi

This method is similar to the criteria cocument method for fibrous glm (4]
and Bethod SO00 for carbon black. This method replaces Bethod S349 (S].

Ispingers and

direct-reading instrumeats may be used to collect total dust samplaes, but tiwse have

limitations for personal sampling.

2/15/84
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24 "92  10:1s FROM 303 S78-2358 TG 3-9544<1d

NUISANCE OUST, TOTAL

METHOO: 0500

EQUIPMENT:

1. Eaviromantal cha:bcr at constant temperature and humidity (e.g., 20 C + 0.3 °C and 50T »

5% ”HD).

2. Sampler: 37-om PVC, 2- to S-um pure size meRDrane or equivalent hydrophobic filter and

cellulose supporting pad in 37-mm cassette filter holder,

3. Parzomal saspling pusp, 1.5 W 2 L/min, with flexible connecting tubing.

4. Microbalance, capable of weighing to 0.0V mg.
S. Vacwm desiccator.

6. Static nevtralizer: e.g., Po-210; replace nine months after the production date.

Lo

SPECIAL PRECAUTIONS:  None.

PREPARATION OF FILTERS BEFORE SAMPLING: L
1. Dry fiiters and badnp pads under vacuum in the vacun desxccator for at Ieast 1S min.
2. Release the. vacuud 3 remove: the desiccator cover and eqnhbrate the fnters in the

envirommental chamber for at least 1 he.

3. Murber the backup pads with a ballpoint pen and place theam, mﬂ:ered sade down. in fﬂter

cassette bottas sections,

4. Weigh the filters .in the environmental. charber. Record the fﬂw um uo19‘ht u, (pg). ‘

a. Zero the'balance before each welighing.

b. Handle the filter with forceps {nylon forceps if further ana‘lyses sn‘l\ bo done) >
c. Pass the filter over an antistatic radiation source. Repeat this step if filter does
not releass easily. from the: forceps on if filter attracts balance pan. Static -

electricity can-cause erroneous weight readings.

S. Place the weighed filters on top of the baciam pads in the filter cassette bottan sections
and allow to stand an ‘additional 8 to 16 hrs in the environmenta) charber.
6. Resmigh the filters. If this tare weight differs by more than 0.01 mg from the first tare -

weight obtained in step 4 above,.discard the filter,

NQTE: Insert a rod through the cutlet hale of the filter cactette bottams section to raia -
tbobachppadand.fﬂtersot!atwfﬂwmbegnspedmth forceps.
1. Assexble the filter in the filter cassettes and clota fimmly 0 that leakage arowx the |
filter will not occur. Place a plug in each cpening of the fﬂter cassette. P\m a
callulose shrink band around the filter cassatis, allow to dry and mark with the sane

muber as the backup pad. e
SAMPLING:

8. Calibrate each per<onal sampling pump with a representative sampler in ‘Hn:e. ,
9. Sample at 1.5 to 2 Unin. Do not exceed a total filter loading of approxicately 2 mg total.

dust.

e rmmm A it B e AR - o maas WSS N em e e a - . - - R - 1

. e PR A ¢ t . . . St e -
Xt & T, - : . N PRI .o

© N

SAMPLE PREPARATION: ., o=, - ht o ea s emeen

10. Wipe dust from -the external wrfaca of the filter cassem withanoxstpaper twel tr.r )

ainimize contzmnation. piscard the paper towsl.

11. Resove thc top and botttn plugs from the filter cassette. Place the mta- czss.ttes m a-

e .
AR

‘_s.' Ll .

vacsm desiccator under vacuum for at least 13 ntn. followed by eq.nl-ibratzon fa'\ct!east

1 hr in the environmeatal chamber, . ! .
12. R-ovethammttebmd.prycpmtmasmteandmthefﬂm.
‘vary gently by the edge to avoid loss of dust. ..

2/15/84 0500-2 -
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METHOO: 0500 ' NUTSANCE DUST, TOTAL

NOTE: If the filter sticks to the undarsida of the caszsctte top, very gently lift away by
using the dull side of a tcalpal blade. Thiz must be done carefully or the filter
will tear.

CALIBRATION AMO QUALITY CONTROL:

13. Zoro the microbalance before all weighings. Use the samee microbalance for.welighing filters
bafore and after sasple collection. Maiatain and calibrate the balance with National
Bureau of Standards Class M weights.

14. Take two to four replicate samples fur wvery Lstch of field saples for quality zssurance
on the sampling procedures. The set of replicate saples should be exposed to the sape
dust envirorment, either in a laboratury dust chazber (6] or in the fieid., The quality
control samples sust be takea with the same equipment, procedures and personnel used in the
routine ficld saples. Tiw relative standard deviation calculated from thess replicates
should be recorded us control charts and action taken when the precision is out of coatrol.

MEASUREMENT .

15. weigh sach filter, including field blanks. Record this post-saspling weight, W (n3),
besice {ts corvesponding tare weight. Record anything remarkable about a filter (e.q..
overioad, leakage, wet, torn, etc.), .

CALCULATIONS :

16. Caiculate the concentration of total nuisance dust, C (og/m?), in the air voune sampled,
v (L):

- _(‘_‘z_;‘;ﬂ_tﬁ.w, my/a®

where: Wy = tare weight of filter before sawpling (ag)
W = post-sapling weight of saple-containing filter (mg)
8 = mean change in field blank filter weights between tare and post-sampling (mg)
(‘ Of‘ "‘)o

EVALUATION OF METHOO:
L testing with blank filters and generated atmospheres of carbon black was done at 8 to

28 ny/m™ [2,6]. Precision and accuracy data are given oa page 0500-1.

REFERENCES:

1] TLVs ~ Thareshold Limit Values for 1983.84, looendxx 0. ACCTH, Cincinnati, OH (19a3).

(2] This Maml, Method 5000.

{31 Unotb“shed data from Noo-textile Cotton Study. NIOSH/ORDS/EIS.

(4) KI0SH Criteria for a Recomended Standard ... Occupational Exposure to Fibroos Glass, t1.S.
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Education, and Welfare, Publ. (NIOSH) 77-18S (1917).
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FORMULA: The respirable fraction of the NUISANCE DUST, RESPIRABLE

dust mass, as specified by the METHOO: 0600
American Conference of ISSUED: 2/15/84
Governmental Industrial Hygienists [1)

OSHA: S mg/m? PROPERTIES: Penetrates the non-ciliated
NIOSH: no standard portions of the lung; quartz
ACGIH: 5 mg/m? less than 1%

SYNONYMS: boron oxide (CAS #1303-86-2) and nuisance dusts [2], including alumina
(CAS #1344-28-1), calcium carbonate (CAS #1317-65-3), cellulose (paper fiber;
CAS #9004-34-6), glycerin mist (CAS #56-81-5), limestone (CAS #1317-65-3), etc.

SAMPLING MEASUREMENT
1
SAMPLER: CYCLONE + FILTER !TECHNIQUE: GRAVIMETRIC (FILTER WEIGHING)
(10-mm Dorr-Oliver cyclone + tared !
S-um PVC membrane) !ANALYTE: mass of respirable dust fraction
]
FLOW RATE: 1.7 L/min IBALANCE: 0.01 mg sensitivity or better; use same
' balance before and after sample
VOL-MIN: 75 L @ S mg/m? ! collection

-MAX: 1000 L € 5 mg/m? !
'CALIBRATION: National Bureau of Standards

SHIPMENT: routine ! Class M weights
]
SAMPLE STABILITY: indefinitely IRANGE: 0.3 to 2 mg per sample
1
BLANKS: 2 to 10 field blanks per set 'ESTIMATED LOD: 0.2 mg per sample

1 .
'PRECISION: 68 ug with 0.01-mg sensitivity
ACCURACY ! balance [S]

RANGE STUDIED: 0.5 to 10 mg/m® (lab and field) !
)
BIAS: depends on dust size distributions [3] !
]
OVERALL PRECISION (Sr): 0.043 to 0.145 (lab); !

0.144 to 0.227 (field) !
(4] !

APPLICABILITY: The method measures the mass concentration of any non-volatile respirable dust.
Besides inert dusts [1], the method is recommended for respirable coal dust, which has an OSHA
PEL = 2.4 mg/m®. The method may be biased where the respirable fraction is defined by the
British Medical Research Council's criteria or the MRE horizonta)l elutriator [4].
INTERFERENCES: Larger than respirable particles (over 10 um) have been found in some cases

by microscopic analysis of cyclone filters. Over-sized particies in the sample are known to be
caused by inverting the cyclone assambly. Heavy dust loadings, charged particles, fibers and
water-saturated dusts also_interfere with the cyclone's size-selective properties.

OTHER METHOOS: This method is based on and replaces Sampling Data Sheet #29.02 {6].
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NUISANCE DUST, RESPIRABLE : ) METHOD: 0600

EQUIPMENT:
1. Sampler:

a. Filter: 37-mm diameter, 5.0-uym pore size, polyvinyl chloride filter or equivalent
hydrophobic membrane filter supported with backup pad in a two-piece, 37-mm cassette
filter holder held together by tape or cellulose shrink band. -

b. Cyclone: 10-mm Dorr-Oliver nylon cyclone.

¢. Sampling head holder: this holder must keep the cassette, cyclone and coupler together
rigidly so that air enters only at the cyrlone inlet.

2. Personal sampling puro, 1.7 L/min &+ 5%, with flaxible connecting tubing.

NOTE: Pulsatior in the pump flow must Le within » 20% of the mean flow.

3. Balance, analytical, with sensitivity of at least 0.01 mg. A more sensitive balance will be
necessary for substances with PEL's below 1 mg/m3.

4. Static neutralizer, e.g., Po-210; replace nine months after the production date.

. Environmenta) chamber for balance, e.g., 20 °C + 0.3 °C and 50% &+ 5% RH.

6. Vacuum desiccator.

wn

SPECIAL PRECAUTIONS: None.

PREPARATION OF SAMPLERS BEFORE SAMPLING:

1. Dry filters and backup pads under vacuum in the vacuum desiccator for at least 15 min.

2. Release the vacuum, remove the desiccator cover, and equilibrate the filters in the
environmental chamber for at least 1 hr.

3. Number the backup pads with 3 ballpoint pen and place them, numbered side down, in filter
cassette bottom sections.

4. Weigh the filters in the environmental chamber. Record the filter tare weight, Wy (mg).
a. Zero the balance before each weighing;

b. Handle the filter with forceps (nylon forceps if further analyses will be done); and

c. Pass the filter over an antistatic radiation source. Repeat this step if filter does
not release easily from the forceps or if filter attracts balance pan. Static
electricity can cause erroneoys weight readings.

5. Place the weighed filters on top of the backup pads in the filter cassette bottom sections
and allow to stand an additional 8 to 16 hrs in the environmental chamber.

6. Reweigh the filters. If this tare weight differs by more than 0.0} mg from the first tare
weight obtained in step 4 above, discard the filter.

NOTE: Insert a rod through the outlet hole of the filter cassette bottam section to raise
the backup pad and filter so that the filter can be grasped with forceps.

1. Assemble the filters in the filter cassettes and close firmly so that leakage around the
filter will not occur. Place a plug in each opening of the filter cassette. Place a
cellulose shrink band around the filter cassette, allow to dry, and mark with the same
nutber as the backup pad.

8. Remove the cyclone’s grit cap and vortex finder before use and inspect the cyclone
interior. If the inside is visibly scored, discard this cyclone since the dust separation
characteristics of the cyclone might be altered. Clean the interior of the cyclone to
prevent reentrainment of large particles.

9. Assenmble the samler head. Check alignment of filter holder and cyclone in the sampling
head to prevent leakage.
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METHOD: 0600 - NUISANCE DUST, RESPIRABLE

SAMPLING:
10. Calibrate each personal sampling pump to 1.7 L/min with a representative sampler in line.
11. Sample at 1.7 L/min for 45 min to 8 hrs (76 to 816 L). Do not exceed S mg dust loading on
the filter.
NOTE: Do not allow the sampler assembly to be inverted at any time. Turping the cyclone to
anything more than a horizontal orientation may deposit over-sized material from the
cyclone body onto the filter.

SAMPLE PREPARATION:

12. Wipe dust fram the external surface of the filter cassette with a moist paper towel to
minimize contamination. Discard the paper towel.

13. Remove the top and bottom plugs from the filter cassette. Place the -filter cassettes in a
vacuum desiccator under vacuum for- at least 15 min, followed by equilibration for at least
1 hr in the environmental chamber.

14. Remove the filter cassette band, pry open the filter cassette, and remove the filter by
inserting a rod in the outlet hole of the filter cassette. Handle the filters very gently
by the edge to avoid loss of dust.

NOTE: If the filter sticks to the underside of the cassette top, very gently 1ift away by
using the dull side of a scalpel blade. This must be done carefully or the filter
will tear.

CALIBRATION AND QUALITY COMTROL:

15. Zero the microbalance before all weighings. Use the same microbalance for weighing filters
before and after sampie collection. Calibrate the balance with National Bureau of
Standards Class M weights. .

16. Take two to four replicate samples for every batch of field samples for quality assurance
on the sampling procedures. The set of replicate samples should be exposed to the same
dust environment, either in a laboratory dust chamber [7] or in the field [8]. The quality
control samples must be taken with the same equipment, procedures and personnel used in the
routine field samples. Calculate precision from these replicates and record Sp On
control charts. Take corrective action when the precision is out of control [7].

MEASUREMENT :

17. Weigh each filter, including field blanks. Record this post-sampling weight, W» (mg),
beside its corresponding tare weight. Record anything remarkable about a filter (e.g.,
visible particles, overlcaded, leakage, wet, torn, etc.).

CALCULATIONS: :
18. Calculate the concentration of respirable nuisance dust, C (mg/m?), in the air volume
sampled, V (L):

C = (_"‘2_‘_‘:2_“.3-10’, mg/m3

where: Wy = tare weight of filter before sampling (mg)
Wo = post-sampling weight of sample—containing filter (mg)
B = mean change in field blank filter weights between tare and post-sampling (mg)
(+ or -).
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NUISANCE DUST, RESPIRABLE

METHOO: 0600

EVALUATION OF METHOO:

1.

Bias. In respirable dust measurements, the bias in a sample is calculated relative to the
appropriate respirable dust criterion. The theory for calculating bias is developed by
Bartley and Brever [3]. For this method, the bias, therefore, depends on the ACGIH
criterion for respirable dust, the cyclone's penetration curve at 1.7 L/min flow rate, and
the size distribution of the ambient dust. Based on the cyclone's penetration curves for
non-pulsating flow measured with a monodisperse aerosol by Caplan, Doemeny and Sorenson
{9], the bias in this method is shown in Figure 1.

For dust size distributions in the shaded region, the bias in this method lies within the
+ 0.10 criterion established by NIOSH for method validation. Bias larger than + 0.10
would, therefore, be expected for many workplace aerosols, especially those with small mass
median diameters. However, bias within + 0.20 would be expected for dusts with geametric
standard deviations greater than 2.0, which is the case in most workplaces.

Bias can also be caused in a cyclone by the pulsation of the personal sampling pump.
Bartley, et al. [10] showed that cyclone samples with pulsating flow can have negative bias
as large as -0.22 relative to samples with steady flow. The magnitude of the bias depends
on the amplitude of the pulsation at the cyclone aperture and the dust size distribution.
For pumps with instantaneous flow rates within 20% of the mean, the pulsation bias is less
than -0.02 for most dust size distributions encountered in the workplace.

Electric charges on the dust and the cyclone will also cause bias. Briant and Moss [11]
have found electrostatic biases as large as -50%, and show that cyclones made with
graphite-filled nylon eliminate the problem. '

Precision. In a recent review [4], the overall cyclone precision is shown to be most
sensitive to two factors: the analytical precision and the sampling procedures,
particularly the quality control system used in the maintenance and calibration of
samplers. Theoretically, the variance for the overall precision is the sum of the
variances from the sampling and analysis. The analytical variance depends on the dust
loading on the filter. For the dust loading in an 8-hr sample above 1.5 mg/m3, Bowman,
et al. [4] find that the empirically determined sampling error daminates this analytical
error.

Because of the effects of the environment, precision estimates for dust samplers are much
more variable than those reported for gas and vapor sampling. In laboratory tests with
0.01 mg sensitivity balances, the overall precision of a single respirable dust sample has
relative standard deviations (s,) from 0.043 to 0,145 over concentrations ranging fram
0.5 to 5 mg/m®. In the laboratory studies where the dust concentrations in the test
chamber are more carefully controiled, the estimated s, is less than 0.091, which is the
target precision value for a bias equal to + 0.10 in the NIOSH validation criteria.

In the field tests with 0.01 mg sensitivity balances, precision estimates range from 0.144
to 0.227 over concentrations ranging fram 1 to 10 mg/m?. wWhether the larger sp values

in field tests are due to sampler performance or to more inhomogeneous dust concentrations .
in the field tests cannot be determined from existing data.
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PETHOD: 0600 NUISANCE DUST, RESPIRABLE
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NUJSANCE DUST, RESPIRABLE

METHOD: 0600

MASS MEDIAN DIAMETER ( pm)
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Figure 1. Bias in respirable dust determination.
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APPENDIX M

‘ RADIATION WORK PERMIT AND RADIOLOGICAL DEFICIENCY
REPORT FORMS
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ROCKY FLATS
RAD IOLOGICAL DEFICIENCY REPORT

RDR Number:
RWP Number:
Occurrence Reporting Number:

- OATE: | LOCATION: (indicate all applicable locations)
. s 8uitding Room Building Room
R TIME: Building Room Buiiding Room
1 Pad Pad Pad Other
G
[ INDIVIDUALS INVOLVED: { 1 Unknown
N
A Name Employee No. Org/Company Job/Classification Supervisor
' .
o]
R
DESCRIPTION OF EVENT: (Check all that apply. If none apply, check "other* and explain)
{ ] General Area Contamination { 1 Wound (confirmed positive)
{ ] Personmnel Contamination (Skin) { } Failure to Obtain/Adhere to Pre-evolution
{ ] Company Clothing Contamination [ ]} Poor Housekeeping in Controlled Area
{ 1 Personal Clathing Contamination { ] Misuse of Respirstory System
{ ] Contamination in Uncontrolled Area { 1 Radiological Posting Violation
) Spill Contributing to Ares Contamination ( ] Dosimeter Lost/Not Worn
{ ] Loss of Radiocactive Sources { ] Improper Use of Radiological Contairment
(] Improperly Marked Radioactive Material { ] Improper Disposal of Rad Waste
[ 1 Improper or Lacking Radiological Posting [ 1 Improper Wearing of Anti-C Clothing
{ 7 ALARA Concerns { ] Improper Frisking of Personnei/Items
{ 1 Exceeding Exposure Limits [ ] Potential/Confirmed [nhalation {ngestion
[ ] Exceeding Exposure Administrative Limit { 1 Loss of Contairment/Control
[ ] Procedure Violation/Inadequacy { ] Other
{ ] Rad Work Permit Violation/Inadequacy
{ ) Positive SAAM Alarm w/0 Respiratory Protection

DESCRIPTION OF DEFICIENCY:
ANSWER WHO, WHAT, WHEN, WHERE, WHY, AND HOM
(use additional pages as necessary)

INCLUDE DOCUMENTATION - RWPs, SURVEYS, AIR SAMPLES RESULTS, ETC.

[MMEDIATE CORRECTIVE ACTION:
DOE SO000.3A, CATEGORIZATION: { ] Emergency
{ 1 Unusual Occurrence { ) Off Normal
REVIEWED: RAD OPS FOREMAN] [ )} Internally Reportable
0PS Manager: (if applicable)
ORIGINATOR: DATE: DATE: EMPLOYEE # DATE:
EMPLOYEE # TIME: TIME: EMPLOYEE # TIME:
R MANAGER RESPONSIBLE FOR CORRECTIVE ACTION: TARGET DATE: RADIOLOGICAL BUILDING ENGINEER DATE:
B .
E NAME : TIME:
R ACTIONS TAKEN [INCLUDING THOSE TO PREVENT RECURRENCE:
E (use additional pages as necessary)
S M
P A
o N
N A
S G
1 E
8 R I HAVE CORRECTED THIS ROR AND RECOMMEND CLOSEOUT. DATE:
L
E RESPONSIBLE MANAGER: EMPLOYEE #:
. STATUS: (] Satisfactory (] Unsatisfactory [ 1 Redirected NAME :
1
~— 8 CONCURRENCE : EMPLOYEE #: DATE:
3
APPARENT CAUSE CATEGORY: [ ] Procedures { ] Communications { ) Equipment [} Training (] Personnel
[ ] Management Systems {1 Plamning (] Qther
THIS ROR APPEARS TO HAVE BEEN ADEQUATELY ADODRESSED, RBE MANAGER: DATE:

REQUIRES NO FURTHER ACTION, AND IS CLOSED.




[ EXTENDED

RADIATION WCRK PERMIT
Rocky rlats Plant

NG. :

Date:

i —Soecific Task or Operation

—WO/PROCEDURE z-

L

; Location: Bidg Rm
i | Area:

Supervisor: Phone
Name:

Empl #

RWP Starts —TRWP Ends ———

ODate___ | Date ?
Time Time !

— Protective Clothing
Inspecticn Only
- Coveralls

Shoe Covers
Surgeon Gloves
pair
Anti-C Coveralls
Wet Suit

Plastic Booties
Rubber Boots
—— Hood

— type
—0 Work Gloves
_ type
Tape Openings

'__ Other

Respiratory
—— Full Face, Particulate
— Full Face, Airline
Supplied Air Suit
— Portable SAAM
Lapel Air Sample

— Containment

— Pen

Tent

—_ Point Source
—— Air Mover
— HEPA Vacuum

ALARA REVIEW REQUIRED

DepanmenTI

REQUIREMENTS

Dosimetry
XX__TLD SRD

EXT

Other

Pre/Post Bioassay
OO NOT EXCEED
mRemV/individual
on this RWP/day

—
——
—
—

— Rad Ops Coverage
—— Full —_ _Sta
Oncall None

— Rad Eng —Y—N

—{omments

SURVEY FREQUENCY

SURVEYS

Removzble | SO WMR O NA
Fixed SDWMRONA
mR/hr G SDWMRONA
mRem/hrN | SDWMR O NA
N/G Raiio SDWMRONA

RPT Name
Employee #
Cete
Time

Y

RC Foreman Signature

Empiloyee #

QG‘LUF\’W tn Padininnicrzl Mrorztinne




RADIATION WORK PERMIT
! Rocky Fiats Plant

; AWP #
| PERSONNEL ROSTER N/G RATION

. sve read, undersiand and will comply with Radiation Worker Responsibilities and the requirements
the RWP.

=il M| LAST NAME | SIGNATURE | EMPLOYEE #

|

SRO— Ntrn—

-
DATE | IN I‘mE)UT AREA | CODE | Dose| "Dose |~ Toz

L “

|
|
|
|
-

* Ntrn (Neutron) Dose =

Code: 0 = No Respiratory Protection SRD Dose (x) N/G Ratio
1= Full Face Respirator “*Total Dose =
2= In-Line Full Face Respirator SRD Dose + Ntrn Dose
. 3= Supplied Breathing Air Garmet

! RETURN COMPLETED FORMS TO RADIOLOGICAL OPERATIONS

iy
"

T .37423 (19



